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1. INTRODUCTION

1.1. Identification of Document

This is the Element Software Design Document for the Integrated Support Environment (ISE).
The ISE is being established under the IV&V Infrastructure and Tools task (Task 4B) and will
provide the tools and infrastructure necessary for the performance of the Earth Observing System
Data and Information System (EOSDIS) Independent Verification and Validation (IV&V)

contract.

1.2. Purpose and Scope of Document

The ISE is primarily comprised of Commercial Off-The-Shelf (COTS) products. However, the
establishment of the ISE will also include developed tools and customizations of off-the-shelf
Lotus Notes database applications. This document identifies the software design associated with
tools which are being developed for incorporation into the ISE. The high level design information
captured within this document provides the information necessary to maintain developed items for
the duration of the EOSDIS V&YV contract.

1.3. Document Status and Schedule

This is the initial DRAFT of the ISE Element Software Design Document. The first official
revision of the document is scheduled for delivery on 15 December 1995. This DRAFT release of
the design document includes preliminary design information for the following ISE development
items:

1. Automated Requirements Database (ARDB)

2. Interface Analysis Database (IADB)

3. Data Browser Interface (DBI)

The first official revision of the ISE Software Design Document will document the software

design for one additional ISE development item. The software design for the Test Management
Database (TMDB) application has not been included in this DRAFT release of the document since
analysis activities have not been completed. Following the release of the first official design
document revision in December 1995, this document will be updated as necessary to accurately
reflect the design of ISE development items. The initial release of the ISE will be fielded in
February 1996 and will evolve as additional IV&V needs are defined during the span of the ten
year project.

EOSVV-0409-07/14/95 INTRODUCTION 1-1
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1.4. Documentation Overview and Organization

This document presents software design information which is being maintained for ISE
development items. At a minimum, the design information maintained includes the anticipated
Graphical User Interface (GUI) and the data storage structure (file structure, file hierarchy,
database schema, etc.). In addition to the design information, this document contains an overview
of the design approach, some general information on the types of applications being developed,
and a brief description of the development tools and environment.

Since this document only addresses those elements of the ISE which are associated with new
development, a complete understanding of the ISE can not be garnered from the review of this
document. Refer to the ISE System Requirements Document or the ISE System Architecture
Document to obtain a more complete understanding of the functionality to be exhibited by the ISE
infrastructure.

Section 1 establishes the context of the document througtr@shuction. This identifies the
document, the scope and purpose of the document, and the status of the document.

Section 2 lists theelated documentatiomncluding parent documents and applicable documents.
Section 3 describes tlesign approach and tradeoff$his section provides an overview of
development initiatives, development tools, and the rapid prototyping approach that was
employed.

Section 4 details thgesign informationassociated with ISE development items.

Section 5 is thexternal interface desigimformation pertinent to ISE development items.
Section 6 contains a list abbreviations and acronymssed in this document.

Section 7 contains@ossaryof terms used in this document.

Section 8 containsotespertaining to material in this document.

Section 9 identifies thappendicesncluded in this document

EOSVV-0409-07/14/95 INTRODUCTION 1-2
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2. RELATED DOCUMENTATION

2.1. Parent Documents
The following documents are parents to this document:

1. "Earth Observing System (EOS) Performance Assurance Requirements (PAR) for the
Independent Verification and Validation (IV&V) of the EOS Data and Information
System (EOSDIS)", GSFC 420-05-05, dated March 23, 1993.

2. "Statement of Work for the Independent Verification and Validation (IV&V) of the EOS
Data and Information System and Key EOS Ground System Interfaces", dated April 19,
1993.

3. "EOSDIS V&V Task 4 IV&V Infrastructure and Tool Development Task Statement of
Work", dated 19 October 1994.

4, "EOSDIS IV&V Task 4B IV&V Infrastructure and Tool Development Task Statement of

Work", dated 19 June 1995.

2.2. Applicable Documents
The following documents are referenced herein and are directly applicable to this volume:

ISE System Requirements Document (Deliverable 0404) dated 28 October 1994.

ISE System Architecture Document (Deliverable 0405) dated 30 January 1995.

ISE Element Requirements Document (Deliverable 0408) dated 14 April 1995.

"NASA Software Documentation Standard Software Engineering Program” NASA-STD-
2100-91, dated July 29, 1991

NP
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3. DESIGN APPROACH AND TRADEOFFS

3.1. Rapid Prototyping Approach

In the rapid prototyping approach, the most important and critical software requirements are
defined to the extent that current knowledge and experience permits the incremental capabilities
required. After a core set of requirements are documented for an incremental capability, a
“quick” object oriented design addressing the current set of requirements is prepared, and a rapid
prototype is developed and tested. The purpose of the prototype is to gain information about the
requirements and confidence in the correctness of the prototype design. Design characteristics
such as efficiency, maintainability, capacity, and adaptability are also considered in the prototype
since the intent is to extend the prototype to fulfill capabilities required by the system. The
developed prototype is evaluated by the end user to accumulate comments that result in the
refinement of the documented requirements, design, and the prototype itself. This rapid
prototyping approach is iterative and is repeated for each incremental tool capability.

3.2. ISE Development Infrastructure

The ISE system architecture reflects a networked heterogeneous environment incorporating
several COTS products and a few developed or customized applications. The planned ISE
architecture has been detailed in the ISE System Architecture Document dated 30 January 1995.
The documented architecture depicts an environment which is flexible and supportive for
incrementally adding tools as new needs and requirements are levied against the ISE. Exhibit 3.1-
1 reflects the network/computational infrastructure of the ISE. Note that the infrastructure
depicted also serves as the computational infrastructure necessary to support ISE development.

EOSVV-0409-7/14/95 DESIGN APPROACH AND TRADEOFFS 3-2
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In addition to the network/computational infrastructure, a high level understanding of the

development infrastructure can be garnered from Exhibit 3.1-2, ISE Development Infrastructure.

This exhibit depicts many of the COTS tools which are a part of the ISE as well as the tools
necessary to satisfy tool development undertakings.
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For additional information concerning the ISE network/computational infrastructure and ISE
Toolbox tools, refer to sections 5.2.1 and 5.2.2 of the ISE System Architecture Document dated
30 January 1995.

3.3. Tool Development Overview

Based upon identified EOSDIS V&V tool needs, development activities have been initiated

where no COTS solution exists that satisfies levied requirements. These development initiatives
are limited to database and homepage applications. These types of applications yield benefits that
enhance communications, automate labor intensive processing, provide support for working at
geographically dispersed sites, and promote sharing of information. As a result of these benefits,
IV&V activities yield higher quality products in a more timely and efficient manner.

3.3.1. Client/Server Development

The development of three client/server applications are targeted to support existing EOSDIS
IV&V activities. These applications include:

* the Automated Requirements Database (ARDB),

» the Interface Analysis Database (IADB), and

* the Test Management Database (TMDB).

Refer to section 4 of this document for detailed descriptions of these applications and the
associated design information. These applications are being developed using the Gupta
SQLWindows client/server development tool. SQLWindows is a Rapid Application Development
(RAD) tool which allows for rapid prototyping of the graphical user interface using a gui builder.
Once the interface is constructed, functionality is provided to associate database data from any
number of COTS database management systems with the painted interfaces. Application code is
then generated by SQLWindows to build the client/server application which can be deployed at
various remote sites on as many PCs as desired without run-time fees. All applications read data
from the RTM/Oracle database and store application data in a SYBASE SQL Server database.
The server databases will reside at the location where the majority of access is expected so that
client/server application performance is maximized. During development, the prototype
applications will communicate with databases located at the NASA/WVU Software IV&V

Facility located in Fairmont, WV.

Since the applications are actually built by the SQLWindows code generator, many aspects
detailed by the NASA-STD-2100 design document Data Item Description (DID) are not

applicable. For this tooling effort, it was determined that the Graphical User Interface (GUI) and
database schema design information should be captured in support of anticipated Maintenance and
Operations (M&O) activities.

EOSVV-0409-7/14/95 DESIGN APPROACH AND TRADEOFFS 3-5
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3.3.2. World Wide Web Page Development

In addition to disseminating EOSDIS IV&V information to external ISE users via the targeted
client/server applications, EOSDIS IV&YV deliverables are made available for review via the
EOSDIS IV&V Homepage. The EOSDIS IV&V Homepage provides hotlinks to other EOS and
NASA related pages, includes EOSDIS IV&V contact information, allows access to EOSDIS
IV&V deliverables in several formats, and makes various Interface Analysis Database (IADB)
reports accessible to the external user community. Technologies associated with publishing
World Wide Web (WWW) pages were employed including Hyper Text Markup Language
(HTML), Common Gateway Interface (CGl) logic, and machine executable scripts.

3.3.3. Lotus Notes Development

Lotus Notes is a groupware product that promotes dissemination of information in a team
environment. Several database applications come with the COTS product and provide
foundations for customization and tailoring. In addition to using precanned or customized
applications, two Lotus Notes applications were developed and fielded for use on the EOSDIS
IV&V contract during Milestone 1 (first contract year) activities. These applications include the
Data Management Database (DMDB) and the Issue/Discrepancy Handling System (IDHS). The
DMDB provides support for managing Government Furnished Equipment (GFE), inclusive of
hardware and software. The IDHS supports the management of IV&YV issues and IV&V
submitted Review Item Discrepancies (RIDs). Since these applications were developed under
Milestone 1 activities, the design and user’s guide information is electronically maintained as a
part of the applications via HELP screens. No additional design information is detailed within this
document.

EOSVV-0409-7/14/95 DESIGN APPROACH AND TRADEOFFS 3-6
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4. DESIGN DESCRIPTION

4.1. Automated Requirement Database (ARDB) Design

The Automated Requirements database is designed to support the monitoring and requirements
management during the development of the EOS Ground System (EOS GS). The purpose of this
tool is to facilitate a systematic requirements analysis of the requirement documents produced by
the various organizations and supporting contractors. It also defines the links between the
requirements and specific integration, verification, and validation tests which will be performed.
The ARDB collects the results of requirements evaluation in terms of a numerical rating and the
engineering rationale that substantiates the rating. The ARDB assists analysts in browsing
requirements, reviewing evaluation criteria, assessing the traceability analysis, recording
evaluations, identifying requirements with high ratings, and generating reports on the analysis.

4.1.1. ARDB GUI Design

ARDB Menu Hierarchy

Configuration
Selection Screen

[
|
| Traceability Issue | | Quality Issue | | Traceability Issue | | Quality Issue | | Choose Report |
Traceabilty Issues
Quality Issues
Exhibit 4.1.1-1 ARDB Menu Hierarchy

Exhibit 4.1.1-1 represents the hierarchy of menu choices presented in using the ARDB. The
following subsections detail the user interface design for the ARDB.

4.1.1.1. ARDB Login Screen

The ISE ARDB Login screen controls access to the tool by requiring a user to enter a name and a
password. The user name is captured and stored in the data base with the results of the
requirement analysis.

FIELDS:
1. Login Name
The Login Name text field accepts users login name. A list of user names is stored in
theanalyststable under SYBASE.

EOSVV-0409-7/14/95 DESIGN DESCRIPTION 4-1
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2. Password
The Password text field accepts a user defined password. Passwords are stored in the
analyststable under SYBASE.

BUTTONS:
1. Login
Checks thanalyststable to see if the user is valid and invokes the Configuration
Selection screen.
2. Cancel
Exits the ARDB tool.

= Welcome to the ISE

Exhibit 4.1.1-2 ARDB Login Screen

4.1.1.2. ARDB Configuration Selection Screen

The Configuration Selection Screen enables users to select a previously defined requirements
analysis configuration. A configuration consists of a particular set of requirements under analysis.
Configurations are categorized in terms of RTM class, System, Release, RTM file date, a unique
Configuration ID, date of configuration creation, and a brief description. If the user chooses to
produce a new configuration the New button is selected and the New Configuration Screen would
appear. Configurations may also be copied, deleted, or edited by pressing the corresponding
button. The user may begin the analysis process by pressing the analysis button to open the Select
Requirement Screen.

FIELDS:

EOSVV-0409-7/14/95 DESIGN DESCRIPTION 4-2
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1. Configuration ID
The Configuration ID text field displays a key created by the analyst to distinguish the
requirements analysis effort currently being completed.

2. Configuration Description
The Configuration Description text field displays a brief description of the
configuration.

The Configuration ID and Description are stored in a SYBASE table called CONFIG.

MENU ITEMS:

1. Exit
Close the window and exit the ARDB application.

2. Configuration
Same selections as the screen buttons (New, Edit, etc.)

3. Maintenance
This menu item invokes the maintenance screen. The maintenance screen is used by
personnel with a supervisory level of access to control choices available through
combo boxes on the analysis entry screens and to add RTM version dates to the menu
choices when new dumps of the RTM data become available.

BUTTONS:
1. New
Produce a new Configuration (see section 4.1.1.3 ARDB New Configuration Screen)
2. Edit
Modify an existing Configuration
3. Copy
Produce a copy of an existing Configuration
4. Delete
Delete a Configuration

5. Analysis
Start analysis on the requirements in the highlighted Configuration (see section 4.1.2

ARDB Analysis Requirement Selection

6. Exit
Close the window and exit the ARDB application.
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Analysis - [Select Configuration]

Exit Configuration Maintenance

Exit

Exhibit 4.1.1-3 ARDB Configuration Selection Screen

4.1.1.3. ARDB New Configuration Screen

The New Configuration Screen permits users to outline a new set of requirements or define a new
area of analysis by setting the limits of a set of requirements. The Configuration ID and the
Configuration Description are defined by the user. These fields allow the user to resume the
analysis at a later date if not completed and allow multiple analysts to work on the same set of
requirements. The System, RTM Class, and Release are part of the selection criteria and are
pulled from the RTM database. They are used in querying the RTM database for existing
requirements that are needed for analysis. The RTM File Date allows the user to select which
version of the requirements from Hughes are to be analyzed. The RTM File Date information is
maintained by administrative personnel.

FIELDS:
1. System
The System combo box pulls down to display a list of the ECS systems. The user
selects one of these or the asterisk (all) as one element in defining an analysis
configuration.
2. RTM Class

The RTM Class combo box pulls down to a list of the RTM classes (levels) of
requirements. The user selects one of these as one element in defining an analysis
configuration.
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w

Release

The Release combo box pulls down to display a list of releases. This box is active only

if the class Requirements by Release is selected in RTM Class.

4. RTM File Date
The RTM File Date combo box pulls down to display a list of available versions of the
RTM/Oracle data.

5. Configuration ID
The Configuration ID text field permits users to enter a unique string identifying the
configuration.

6. Configuration Description
The Configuration Description multi-line field permits users to enter a brief description
of the configuration.

7. Requirement ID
The Requirement ID text column of the table displays a list of the requirement
identification number (PARAGRAPH_ID in RTM) for all the requirements in the
configuration..

8. Requirement Text

The Requirement Text column of the table displays a list of the actual wordings of the

requirements as stored in RTM/Oracle.

BUTTONS:

1. Populate Table
The Populate Table button queries the RTM/Oracle database with the criteria selected
and displays the results in the table for viewing.

2. Save
Saves the configuration in thenfig table.

3. Exit
Closes the window and returns to the Select Configuration Screen.
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Analysis - [New Configuration]

New Configuration

07-10-95

Configuration Description

Level 3 DADS July 10,1995
HIM Class

Requirement ID Requirement Text -

RTM File Date

Configuration id

DADS L3 Jul 10

[ T I

Exhibit 4.1.1-4 ARDB New Configuration Screen

4.1.1.4. ARDB Analysis Requirement Selection Screen

The Analysis Requirement Selection Screen enables the user to select a particular requirement,
from the current configuration, for analysis.

FIELDS:
1. System
The System text field displays the system associated with the current configuration.
2. RTM Class
The RTM Class text field displays the RTM class associated with the current
configuration.
3. Release
The Release text field displays the Release associated with the current configuration.
4. Configuration
The Configuration text field displays the configuration identifier text string.
5. Requirement ID
The Requirement ID text column of the table displays the requirement identification
number (PARAGRAPH_ID in RTM).
6. Requirement Text
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The Requirement Text column in the table displays the actual wording of the
requirement as stored in RTM/Oracle.

The category fields are populated from¢bafig table in the SYBASE database. The table fields
are populated from the RTM/Oracle database.

BUTTONS:

1.

NEW

The NEW button invokes the Requirement Analysis screen to begin the analysis of the
highlighted requirement. If an analysis has already been started the user will be
prompted to use UPDATE.

VIEW

The VIEW button invokes a view window that is identical to the Requirement

Analysis screen but operates in a read-only mode.

UPDATE

The UPDATE button invokes the Update Requirement Analysis screen that is identical
to the Requirement Analysis screen but permits the modification of existing analysis
data.

Exit

The Exit button closes this window.

Print Reports

The Print Reports button invokes a dialog box that prompts the user for the type of
report to be produced.
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= Ana elect Heq EImMe - | -

= Requirement Selection

L 13

Requirement ID Requirement Text &
DAL DADS0010 IEach DADS shall receive from the SCF updated metadata f
DADS0020 IEach DADS shall, upon receipt of updated metadata for pro
: DADS0030 IEach DADS shall receive from the PGS updated Metadata 1
DADSO0070 IEach DADS shall provide the capability of scanning or digi
. DADSO030 IEach DADS shall be capable of receiving and archiving thr
DADSO100 IEach DADS shall receive from the SMC, at a minimum, ma
DADSO110 IEach DADS shall receive from the IMS, at a minimum, the
onfiguratio DADSO120 IEach DADS shall receive from the PGS, at a minimum, the
T DADSO130 IEach DADS shall receive from the EDOS, at a minimum, th
DADSO140 IEach DADS shall receive from other DAACs, at a minimum
DADS0145 IEach DADS shall be capable of receiving from the ADCs, a
DADSO150 IDesignated DADS shall receive from the ICC, at a minimun

DADS0160 1A designated DADS shall receive from the EQC, at a minim *
* +

YIEW UPDATE Exit

Print Reports

0 ) )

Exhibit 4.1.1-5 ARDB Requirement Analysis Selection Screen

4.1.1.5. ARDB Requirement Analysis Screen

The ARDB Requirement Analysis screen displays an individual requirement and any analysis
issues associated with it.

FIELDS:

1. Analyst
The Analyst text field displays the analyst name that will be associated with this
analysis. It is populated based on login to the application.

2. Date of Analysis
The Date of Analysis field displays the date the analysis takes place.

3. Requirement ID
The Requirement ID text field displays the requirement identification number
(PARAGRAPH_ID in RTM).

4. Configuration
The Configuration text field displays the configuration identification test string for the
requirement under analysis.
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5. Requirement Text
The Requirement Text field displays the actual wording of the requirement as stored in
RTM/Oracle.

6. Issue Type
The Issue Type text column portion of the table displays the type of issue (Quality or
Traceability).

7. Issue
The Issue text column portion of the table displays the actual issue addressed.

8. Description
The Description text column portion of the table displays the analyst’'s description of
the issue.

9. Recommendation
The Recommendation text column portion of the table displays the analyst’s
recommendation.

10. Problem @ss
The Problem Class text column portion of the table displays the class of problem
defined by the analyst (see quality/testability and traceability screen sections for listing
of problem classes).

11. Traceability Rating
The Traceability Rating combo box pulls down to display the categories: No Problem,
Minor Problem, Moderate Problem, Major Problem.

12.Quality Rating
The Quality Rating combo box pulls down to display the categories: No Problem,
Minor Problem, Moderate Problem, Major Problem.

13. Testability Rating
The Testability Rating combo box pulls down to display the categories: No Problem,
Minor Problem, Moderate Problem, Major Problem.

The Requirement ID and Requirement Text are drawn from the RTM/Oracle database. The
Analyst is drawn from the analysts table. The remaining fields are drawn from and saved to the
issuetable.

BUTTONS:

1. Add Issue
The Add Issue button invokes a dialog box which prompts the user to choose either
Quality/Testability or Traceability.

2. Delete Issue
The Delete Issue button prompts the user for verification then deletes the highlighted
issue

3. Edit Issue
The Edit Issue button allows the user to modify the highlighted issue.

4. Close and Save
The Close and Save button closes the window and saves all data to the database.

5. Exit
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The Exit button closes the window without saving after prompting user for
confirmation.

Analysis - [Requirement Analysis]
=| New Analysis Entry

Analyst Date of Analysis

Llew Williams 06-26-95

Requirement ID Configuration
DADS0130 DADS_L3_June25

Requirement Text

Each DADS shall receive from the EDOS, at a minimum, the following:ICHO02la. Production data
L0]Ihb. Quick-look datal

Issue Type Description | Recommendation | Problem Class

Traceability Rating Quality Rating Testability Rating

Mo Problem E Mo Problem : Mo Problem E

Close & Save
a0

Add Issue Delete Issue Edit Issue

Exhibit 4.1.1-6 ARDB Requirement Analysis Screen

4.1.1.6. ARDB Analysis Quality/Testability Screen

The Analysis Quality/Testability screen enables users to enter issues relating to quality or
testability.

FIELDS:

1. Issue
The Issue combo box pulls down to display the categories: Ambiguity, Completeness,
Consistency, Flexibility.

2. Problem Class
The Problem Class combo box pulls down to display the categories: Inconsistent Level
of Detail, Incomplete Requirement, Redundant Requirement, Broad Scope/Ambiguous
Wording.
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3. Issue Description
The Issue description multi-line field captures an analyst’s description of the issue.

4. Issue Recommendation
The Issue Recommendation multi-line field captures an analyst's recommendation for
correcting the issue.

All data fields are stored in tliesuetable in the SYBASE database.

BUTTONS:

1. OK
The OK button places the data captured on this screen into memory in preparation for
saving into the database when analysis is complete. The window is closed and control
returns to the Requirement Analysis window after the data is saved.

2. Cancel
The Cancel button closes the window without saving any data and returns control to
the Requirement Analysis window.

= QualityfTestability
Issue: Problem

Iﬁ Class:

[ 1=

Issue
Description:

lssue
Recommendation:

HE

OK Cancel

Exhibit 4.1.1-7 ARDB Analysis Quality/Testability Screen

4.1.1.7. ARDB Analysis Traceability Screen

The Analysis Traceability Screen is used to capture data pertaining to traceability issues identified
during the requirement analysis.
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Issue

The Issue combo box pulls down to display the categories: Missing, Orphan, Weak.
Problem Class

The Problem Class combo box pulls down to display the categories: No Valid Trace
Specified, Questionable Trace.

Regm’t ID

The Regm’t ID text field captures the requirement identification number of the
requirement linked to the requirement under analysis.

Class
The Class text field captures the RTM class of the requirement that is linked to the

requirement under analysis.

All data fields are stored in tliesuetable in the SYBASE database.

BUTTONS:

1.

Delete Trace

The Delete Trace radio button captures a recommendation of “Delete Trace” when
selected.

Add Trace

The Add Trace radio button captures a recommendation of “Add Trace” when
selected.

OK

The OK button places the data captured on this screen into memory in preparation for
saving into the database when analysis is complete. The window is closed and control
returns to the Requirement Analysis window after the data is saved.

Cancel

The Cancel button closes the window without saving any data and returns control to
the Requirement Analysis window.
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= Traceability
Issue: Problem
I,i_'g Class: s
| ]
lssue
Description: BE
@ Delete Trace Reqm't ID
lssue
Recommendation: To:
! Add trace Class

OK Cancel

Exhibit 4.1.1-8 ARDB Analysis Traceability Screen

4.1.1.8. ARDB Report Selection Screen

The Report Selection Screen provides the means to generate reports based on specific criteria.
Overall summary reports are available as well as reports specifically focused on traceability or
quality issues. The report generation screen will be enhanced to allow the creation of custom
reports based on any of the fields stored by the application.

The actual format and reporting options associated with the Report Selection screen is TBD.

4.1.2. ARDB Database Schema Design

Exhibit 4.1.2-1 depicts the ARDB database schema. The tables enclosed in the box are resident in
the RTM/Oracle database. All other tables reside in the SYBASE database.
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RTM/Oracle Tables

RECUIREMENT_ATTRIEU

E I550E
— ACCESS_STATUS -

CLASS_ID I550UE
SYSTEM E*E“EH'E-ATTH'E CURRENT_STATUS DESCRIPTION BNALTETS
RELEASE =, SRS CURRENT_LISER RECOMMENDAT) -
DATE 5 CURRENT_DISPLAY CLASS
RTM_YERSION RECORD_KEY DATE ACCESSED QUALITY AMaL MAME
CONFIGID ATTRIBUTE_ID DATE_EHEATED TEST AMAL_ MU
OUERY SLE DOCUMENT_ID TRACE PSS
DESCRIPTION J ORIGINAL_EDITOR BC REG_KEY LOa
CLASE D PARAGRAPH_ID _/ CLASS_ID R

REGUIREMENT _KEY TYPE

REGUIREMENT_TEXT LINK_CLASS

SOURCE_REOUIREMENT LINK_KEY

LINKABILITY ANAL NUM

[T [ [N
Exhibit 4.1.2-1 ARDB Database Schema Design

41.2.1. ARDB Issue Table

Theissuetable captures the results of the requirement analysis. Results are captured in terms of
type of issue, a brief description of the issue, the analyst’s recommendation, the class of issue, a
numerical scoring in terms of overall quality, testability, and traceability, the actual category of
issue, and in the case of a traceability issues the unique key of the requirement that is linked to
the requirement under analysis. The key for this table consists of the fields req_key and class_id.

FIELD NAME DATA TYPE SIZE | NULL
issue varchar 75 NOT NULL
description text 16| NOT NULL
recommendation text 16| NOT NULL
class varchar 75 NOT NULL
quality integer 4 NOT NULL
test integer 4/ NOT NULL
trace integer 4 NOT NULL
req_key integer 4| NOT NULL
class id varchar 30| NOT NULL
type varchar 30 NOT NULL
link_class varchar 30
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link_key varchar 30

anal_num integer 4/ NOT NULL
Table 4.1.2-2 ARDB Issue Table

4,1.2.2. ARDB Analysts Table

Theanalyststable contains data pertaining to each of the users of the ARDB. Access level and
security are controlled by the records in this table. The primary key for this table is the unique
analyst number that is stored in the anal_num field.

FIELD NAME DATA TYPE SIZE | NULL
anal_name VARCHAR 30 NOT NULL
anal_num INTEGER 4| NOT NULL
access INTEGER 4 NOT NULL
login VARCHAR 20| NOT NULL
password VARCHAR 20 NOT NULL
Table 4.1.2-3 ARDB Analysts Table
4.1.2.3. ARDB Config Table

Theconfig table captures the data necessary to define a subset of requirements. A configuration
consists of a grouping of requirements in terms of date of configuration, system, release, date of
RTM export, RTM class (level). The primary key for this table is the unique Configuration ID

text field labeled as config_id.

FIELD NAME DATA TYPE SIZE | NULL
system varchar 30

release varchar 75

date datetime 8 NOT NULL
rtm_version varchar 76 NOT NULL
config_id varchar 75| NOT NULL
query varchar 240 NOT NULL
description varchar 240NOT NULL
class_id varchar 30NOT NULL
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4.2. Interface Analysis Database (IADB) Design

The Interface Analysis Database (IADB) facilitates the capture and analysis of potentially
conflicting interface specifications derived from multiple sources. The basic approach is to
manage a hierarchy of document, interface, and data item definitions and specifications, which are
manually extracted from source documents and entered into the database. Analysts use
predefined queries and formats in the IADB to generate reports documenting the completeness
and consistency of the specifications, both within and between documents. The IADB supports
concurrent entry and analysis of interface specifications by multiple users. All document titles,
component/element/system names, organization names, and data item class names are stored in
tables and can be created, edited and deleted through the IADB user interface.

Interface analysis is supported at both the interface requirements document (IRD) and interface
control document (ICD) levels. Atthe IRD level, IRDs are analyzed for internal consistency and
completeness, as well as for consistency with other comparably detailed documents. To support
internal consistency analysis, each IRD is divided into three subsections: requirements, interface
chart (i.e., table), and interface diagram. Separate interface and data item specifications are
maintained for each subsection of each IRD. For the purpose of analyzing consistency between
IRDs, and between IRDs and other documents, the requirements subsection is used as the
baseline specification. The IADB enables analysts to electronically import and link IRD
requirements to the data item specifications to which each requirement pertains, assuring the
accuracy of the data item specifications with respect to the source requirements. To manage
inconsistent names for data items between source documents, analysts specify alias, sub-item and
subclass relationships between names using an integrated data dictionary.

To support end-to-end consistency and completeness analysis at the IRD level, the IADB

supports the association of component/element/system input-to-output data flows via

intermediate, analyst-defined functions. This is accomplished via the following steps:

1. The analyst electronically imports the IRD requirements.

2. The analyst associates the imported requirements with the corresponding source document
title and version.

3. For each source document, the analyst associates each requirement with the
component(s)/element(s)/system(s) to which the requirement applies.

4. For each component/element/system, the analyst defines the functions provided and associates
each requirement with one or more functions.

5. For each component/element/system and function, the analyst associates input and output data
flows.

Once the input-to-output relationships are established, they are used to generate end-to-end data
communications, processing and storage flows. This supports verification of the logical
consistency and completeness of the interface specifications on an end-to-end basis.

At the ICD level, the IADB supports the following types of consistency and completeness
analyses:

» Consistency of each ICD with the parent IRD(S)

» Internal consistency of each ICD
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* Internal completeness of each ICD

The precise methodology and IADB user interface design for ICD-level analysis is TBD. As we
define our detailed approach, we will update this document accordingly.

4.2.1. IADB GUI Design
Exhibit 4.2.1-1 depicts the hierarchy of major windows and dialogue boxes for the IADB.

Interface Analysis Database User Interface Structure

I Executive Interface I

I Document I7~I Generate Report I

Requirements to Systems I Pick IRD

I Find and Allocate Requirememsi

|
Pick IRD/Other Doc |
|

Pick Document

Organization I

Pick Componem/EIemem/Systerl

Interface I

Pick ICD |
Component/Element/System I

Data Item I

Data Dictionary
Add Has Alias

Add Has Sub-item|
Add Has Subclasg
Add Links

Find Requirement

I Data Dictionary I7~I Component/Element/System I

Add Has Alias I Add Has Subordinate I

Add Has Sub-item I Requirements to Functions I

Add Has Subclass I Function Inputs and Outputs I

I Unassigned Requirements I *I Organization I

Exhibit 4.2.1-1 IADB User Interface Hierarchy

The following subsections detail the major windows and dialogue boxes of the IADB user
interface.

421.1. IADB Executive Interface Screen

The Executive Interface Screen opens automatically when the IADB application is launched.
The Executive Interface provides the user with the top-level choices within the IADB,
including the following:

» Create, browse and edit interface specifications, including document definitions, interfaces,
data item specifications, and links to requirements

* Generate any of a variety of consistency and completeness reports

* Create, browse and edit data item class definitions and interrelationships
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» Associate requirements with source documents
» Create, browse and edit component/element/system definitions
» Create, browse and edit organization definitions

- Interface Analysis Database

[Interface Specs Reports

Requirements to

Data Dictionary Documents
L -

Components !

Elements { Systems Organizations

Exhibit 4.2.1-2 |ADB Executive Interface Screen

The table below reflects the IADB executive interface buttons and the corresponding actions that
are taken once a selection is made.

Button Action
Interface Specs Opens Document screen
Reports Opens Generate Report screen
Data Dictionary Opens Data Dictionary (Data Item Class) screen
Requirements to Opens Unassigned Requirements screen (enabled only when
Documents Requirements table contains unassigned requirements)
Components / Opens Component/Element/System screen
Elements / Systems
Organizations Opens Organization screen

42.1.2. IADB Documents Screen

The Documents Screen enables creation, browsing and editing of document definitions,
browsing and deletion of associated interfaces, and opening of the Requirements to Systems,
Organizations, and Interface screens.
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= | Documents | ¥ | =
Document
New Regmts to
‘ it ‘ Version Rave ‘ HesE Systems
=T AN unc. & Ped Regmts Spec. forthe ECH |i| Pick Date: IE," 2494 E

Func. & Perf. Regmts Spec. for the ECS

/294 ESDIS FEFR H

940602 0002 Code 505/ESDIS E : :
Interfaces:

From: To: Status:| 4+
N P |[EOSFPr Scientst  |ECS
ew FDF ECS
NCC ECS
ECS MCC

ECS EDOS

Open EDOS ECS
Earth Probe msn.  ECS
EFDSs ECS
S/C Simulators ECS

Delete SDvF ECS +

+ -+
Exhibit 4.2.1-3 IADB Document Screen

The table below reflects the Document Screen buttons and the corresponding actions that are
taken once a selection is made.

Button Action
New [Document] Clears document screen for new document definition
New Version Opens a document selection screen to enable generation of a copy of its

database contents as a point of departure for a entering a new vergion

Save

Saves the current contents of the screen

Reset

Undoes unsaved changes to the screen

Requirements

Opens Requirements screen to display requirements associated with
current document

New Org.

Opens Organization screen to enable entry of a new organization
definition

New [Interface]

Opens Interface screen for entry of a new interface definition

Open

Opens Interface screen to selected interface

Delete

Deletes selected interface definition and associated data items
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The table below details the Document Screen fields, data types and sources.

Field Data Type Source

Pick Title text document titles

Pick Date date/time document dates given title

Title text box selected title

ID integer selected document ID

Date date/time selected date

Type text selected document type

Doc No. text selected document number

Status text selected document status

IVV Lib. No. text selected document IVV library
number

Mng. Org. displays text (organization name) | organization linked to selected

stores integer (organization ID) document

From text component/element/system
ID/name

To text component/element/system
ID/name

Status text TBD

4.2.1.3. IADB Organization Screen

The Organization Screen enables the creation, browsing and editing of organization
definitions.

= Organization ‘ B | =

IrganiZzaiamn

New ‘ Save Reset

organization_name: [m

organization_id: | 3

|1I 4 IRecurd:|1 |Df a0 | 3 Iﬂl |

Exhibit 4.2.1-4. IADB Organization Screen

The table below reflects the Organization Screen buttons and the corresponding actions that
are taken once a selection is made.

Button Action

New Clears screen for new organization definition
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Save Saves the current contents of the screen

Reset Undoes unsaved changes to the screen

The table below details the Organization Screen fields, data types and sources.

Field Data Type Source
Organization Name Text Organization name
Organization ID Integer Organization ID

4.2.1.4. IADB Unassigned Requirements Screen

The Unassigned Requirements Screen is used to associate imported requirements with the
appropriate source document. The approach is to import one set of requirements at a time
into the Tempreq table, copy the requirements into the Requirements table, and then open the
Unassigned Requirements screen from the Executive Interface and select the appropriate
source document.

= Form: Unassigned Requirements ‘Ll 2
’ Assign Requirements to Source Document R
Pick Title: | [z] PickDae: =]

Req ID: req_text: | req_iype:_ﬂ
| ¥ |NFD0TD ECS shall hawe the capability to communicate with the ™ functional ;
| |MI-00Z20 ECS shall hawve the capahility to communicate with the " functional
| |MI-0030 ECS shall hawe the capability to interface with the TOR! functional
| |MI0110 ECS shall hawve the capahility to communicate with the | functional
L |MIFO1Z20 ECS shall hawe the capability to send TDRSS schedul functional
| |MIF0130 ECS shall have the capahility to receive schedule resu functional
| |MI-O0140 ECS shall hawe the capability to receive TORSS schec functional
| |MI-0150 ECS shall hawve the capahility to send other non-teleme functional
| |MIFO160 ECS shall hawe the capability to receive other non-telel functional
| |MI0170 ECS shall hawve the capahility to communicate with the | functional
| |MIF0Z10 ECS shall hawe the capability to communicate with the | functional
| |MIF0ZZ20 ECS shall hawve the capahility to communicate with the 1| functional
| |MIF0Z30 ECS shall hawe the capability to interface with the GM. [ functional
| |MI-0Z240 ECS shall hawve the capahility to receive nontm data fr functional
| |MI-0Z50 ECS shall be expandable to support the capahkility to ¢ functional
| |MI0310 ECS shall hawve the capahility to communicate with the | functional
| |MI-0330 ECS shall hawe the capability to send a subset of EOS functional
| |MI-0340 ECS shall hawve the capahility to receive planning and ¢ functional
| |MI-0350 ECS shall hawe the capability to receive parameters ne functional
| |MI-03ED ECS shall hawve the capahility to send a notification of o functional
| |MI-0365 ECS shall hawe the capability to receive from FDF a no functional 4]

NIl Er mball by #hn mabilih st v I fropmn EOIE ot frmctional
Hl ] !Recurd:|1 |le 33 | » ! )Iﬂ ij |_I |_-P T+
M| «|Pecord]i |of 1 Dem] T« [+
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Exhibit 4.2.1-5 IADB Unassigned Requirements Screen

The table below reflects the Unassigned Requirements Screen buttons and the corresponding

actions that are taken once a selection is made.

Button

Action

Assign All

Assigns requirements to selected document

Cancel

Closes the screen without assigning requirements to a document

The table below details the Unassigned Requirements Screen fields, data types and sources.

Field Data Type Source

Pick Title Text Document titles

Pick Date Date/time Document dates given title

Req_title text programmatic title for
requirement

Req_text memo requirement text

Req_type text functional, performance,
operational, interface

4.2.1.5. IADB Requirements to Systems Screen

This screen enables the analyst to associate each requirement from a given document with the

components, elements, and/or systems to which the requirement applies.
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= ‘ Form: RequirementsToSystems ‘ v] -
+
Title: |IRD hetwean ECS and AM-1 Project | Diate: 5/16,/495 i
 N—
] Show only unallocated requirements ‘ Find and Allocate...
e41-0020 The EOC shall have the capability to send (via EDOS/Ecom and functional 965
the SH.GMN.DSN, or WOTS) and the Ak-1 s/c shall hawve the
Ah1-0030 The EOC shall hawve the capahility to send (via EDOS/Ecom and functional 966
the SN, GMN,OSMN, or WOTS) and the AM-1 s/c shall hawve the
Ak1-0050 The A1 s/c shall have the capability to send (in CADU format) functional 967
and the EQC shall hawve the capahility to receive (in EDUs
Ah1-0070 The Al1 s/c shall hawve the capability to send (in CADU farmat) functional 968
and the EQOC shall hawve the capahility to receive (in EDUs
AkA1-0090 The Ak1 s/c shall hawve the capability to send (in CADU format) functional 969
and the EQC shall hawve the capahility to receive (in EDUs
Ahd1-0120 The EOC shall hawe the capability to send and the A1 s/c shall functional 370
hawe the capahility to receive s/c cmds in CCS0DS CLTUs (as
Al1-0125 The AM1 s/c shall hawe the capability to send (in CADU format) functional 971
and the EQC shall hawe the capahility to receive (in EDUs
Ak1-0130 The A1 s/c shall have the capability to send (in CADU farmat) functional 372
ahd the EQOC shall hawve the capahility to receive (in EDUs
Allocated To Components/Elements/Systems Available Components/Elements/Systems
Comp/Elem/System [Type —— |Comp/Elem/System [Type +
Ahd-1 5/C Element & ADCs/0DCs Other =
— | |algorithm devel. Element [
Ald-1 Ins Tm Other
Akd-1 Proj. COther
= ASF DAAC Carmponent
9 | | ASTER GDS Other FY
] fal cl it
] i 17 3| 5
Iii 4 iP\ecord:|1 |Df 39 | > i Hi |
Exhibit 4.2.1-6 IADB Requirements to Systems Screen

The table below reflects the Requirements to Systems Screen buttons and the corresponding
actions that are taken once a selection is made.

Button Action
Find and Allocate... Opens the Find and Allocate screen from which requirements confaining
specific strings can be assigned to a specified component, element]or
system

Allocate (Left) Arrow | Allocates the selected requirement to the component, element or gystem
selected in the “Available” list

Deallocate (Right) Deallocates the selected requirement from the component, elemeng or
Arrow system selected in the “Allocated To” list

The table below details the Requirements to Systems Screen fields, data types and sources.

Field Data Type Source
Title Text Document title
Date Date/time Document date
Req_title text programmatic title for
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requirement

Req_text memo requirement text

Req_type text functional, performance,
operational, interface

Req_id integer internally assigned requirement
ID

Allocated to Components / | displays text abbreviated names/types/IDs

Elements / Systems stores integer for components / elements /

systems to which selected
requirement has been allocated

Available Components / displays text abbreviated names/types/IDs
Elements / Systems stores integer for components / elements /
systems to which selected
requirement has not been
allocated

4.2.1.6. IADB Interface Screen

The Interface Screen enables the creation and browsing of interfaces associated with a given
document, the browsing and deletion of associated data items, the opening of the
Component/Element/System and Data Item screens.
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= Interfaces ‘j -
3
Intarfica
— Document
Title: IIRD between ECS and Al-1 Projec Date: | /15,95
— Interface
‘ New Interface Save Reset
Frl:lm:l EOCEI New Source Type: IRequirements |i|
To: | AM-18/C| =] | System '
Data ltems

Open ltem Delete Item

Yolume:

P |Commands-instruments
| | Commands-spacecraft

M| 4 |Record]|l

|1| 4 IRecurd:|1 |Df 17 |L|i| |

Exhibit 4.2.1-7 IADB Interface Screen

The table below reflects the Interface Screen buttons and the corresponding actions that are
taken once a selection is made.

Button Action
New Interface Clears screen for new interface definition
Save Saves the current contents of the screen
Reset Undoes unsaved changes to the screen

The table below details the Interface Screen fields, data types and sources.

Field Data Type Source
Title text Document title
Date date/time Document date
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From text component/element/system
ID/name

To text component/element/system
ID/name

Source Type text “Requirements”, “Chart”, or
“Diagram”

Name [Data Iltem] text data item class name

Volume number data flow volume

Volume Units text volume units

Rate number data flow rate

Rate Units text rate units

Frequency number data flow frequency

Frequency Units text frequency units

Archive Period number archive period

Archive Period Units text archive period units

4.2.1.7. IADB Component/Element/System Screen

This screen enables (1) the creation, browsing and editing of component/element/system
definitions, (2) creation, editing and deletion of sub-element relationships between
components, elements and systems, and (3) the opening of the Organization screen and
Function Inputs and Outputs screen.

= Components/Elements!Systems ‘ v] 2
Comuanant/Elamani/sysiam
|4
New i ‘ Find 1 | Save | Reset 1
Full Name: , Data y Satellite Sws)
Abbreviation: iTDF’iSS Type: |Jther IE 1D: ] 11
Managing Org - | Code EEDH | New Organization ]
Is Sub-Element Of: l H
Has Sub-Elements: | Sub-Elements:
Input!Qutput
Analysis
] «Fecord] [of
M| «|Fecord]r |of 113 [ n] |
Exhibit 4.2.1-8 IADB Component/Element/System Screen
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The table below reflects the Component/Element/System Screen buttons and the
corresponding actions that are taken once a selection is made.

Button Action
New Clears screen for new component/element/system definition
Find Opens a subordinate dialogue box to find a specified
component/element/system
Save Saves the current contents of the screen
Reset Undoes unsaved changes to the screen
New Organization Opens the Organization screen for entry of a new organization de
Input/Output Analysis Opens the Function Inputs and Outputs screen for the current

component/element/system

inition

The table below details the Component/Element/System Screen fields, data types and sources.

Field Data Type Source
Full Name text component/element/system
name
Abbreviation text component/element/system
abbreviation
Type text component, element or syste
ID integer component/element/system ID

Managing Org.

displays text
stores integer

name/ID of the managing
organization

Is Sub-element Of

displays text
stores integer

name/ID of the parent
component/element/system

Has Sub-elements

displays text
stores integer

names/IDs of the subordinate

components/elements/systen

4.2.1.8.

IADB Requirements to Functions Screen

m

S

This screen is used to associate a given component/element/system’s requirements with
analyst-defined functions, which in turn provide the basis for logically relating input and

output data flows.
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Form: RequirementaToFuncions

=

Systenn Abdiedation;

[ Show oty wnaliocsted recpiremen=

Type:
| Find and Allocate._ |

R AECS D40 ECS shal recerme fiomhe nescent ECS Projec Scenbet e urc. & Pest. Aegmis Spec dor he ECS TR E
g Temm S e Fimr [ TS
ECSD4%0 EL Srhfnrnl-.- shall interisce wihhe nes-:lenlE 'SFlmev:l urc. & Pest. Aegmis Spec dor he ECS TR
fetinr nhrinn ol coedl Wi ail
ECE OG0 ELCS shal intg e wih e E05 semce s ur\-ﬂwlhlheE ] unc. & Pert. FAegmis Spec o he ECS [TEEE
nenmeniE i orcdesr s pEdom mssion ppEmione. oot
E 5 plements '.\hull.H-eEcl:lmFIar deds pommunications Iw:x-rl:I ure. & Perd. Fegmis Spec lor he ECS [TEE
the ol N ol deis = Hrpduchon o . |
ECSDNGE E Srlemw-.- ahulneclrme ENS -,pa-:!l:r-aﬂ pl!l:llq:!e-d orbi yric. B Pest. Aegmis Spec dor he ECS Bl
i ikt i reshion st homih
ECEDNG10 E Srlemlrrﬂ-.- ahulm:-wiellrFEquh sll:hsrlml yriz. B Pest. Aegmis Spec dor e ECS B/
EEeSCHLT n -hoer

Allpoated To Funatians

|:| Show onby inalocsted svaiebis uincioms

Poadabda Fumcalons Hmw Function
Tranemi Cisin
Einin Dty
4= Procmes Cistm | . I
Ei On"oir Hands
Diedete
» ﬂ Funation

B | Frcond]i [ 114

s |

Exhibit 4.2.1-9

IADB Requirements to Functions Screen

The table below reflects the Requirements to Functions Screen buttons and the corresponding
actions that are taken once a selection is made.

Button

Action

Find and Allocate...

Opens the Find and Allocate screen from which requirements con|
specific strings can be assigned to a specified function

aining

Allocate (Left) Arrow

Allocates the selected requirement to the function selected in the
“Available” list

Deallocate (Right) Deallocates the selected requirement from the function selected in fhe

Arrow “Allocated To” list

Add Function (Left) | Associates a user-defined function with the current

Arrow component/element/system, adding the function to the “Available” ligt

Delete Function Disassociates the function selected in the “Available” list from the

(Trash Can) current component/element/system and removes it from the “Availaple”
list

Show Only When selected, displays only those requirements not already allocgted to

Unallocated at least one function

Requirements

Show Only When selected, displays only those available functions not already

Unallocated Function

sallocated to at least one requirement

The table below details the Requirements to Functions Screen fields, data types and sources.

EOSVV-0409-7/14/95

DESIGN DESCRIPTION 4-28



Integrated Support Environment (ISE) Element Software Design

Field Data Type Source
System Abbreviation text component/element/system
abbreviation
Type text component, element or systgm
Allocated to Functions list of text Functions associated with
current

component/element/system
and currently selected
requirement

Available Functions list of text Functions associated with
current
component/element/system Qut
not with currently selected
requirement

New Function text user-defined function assigngd
to current
component/element/system

Req_id integer internally assigned requirement
ID

Req_text memo requirement text

Req_type text functional, performance,

operational, interface

4.2.1.9. IADB Function Inputs and Outputs Screen

The Function Inputs and Outputs screen enables the analyst to associate input and output data
flows with each function for a given component/element/system.
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Form: Function Inputs and Qutputs

System Abbreviation: [TDRSS

Type: |Other

Select Function

Associated Requirements

Transmit Data | reg_title: | req_text: | req
[ » [M-0010 |ECS shall hawve the capability to communicate with the TORS? functid
Process Data
] show only functions without inputs
[ Show only functions without outputs "l P |Rec0rd:|1 of 1 | » ! "l |‘_l l -

Function: |STOI’E Data

Inputs - Qutputs
Assigned Possible Assigned Possible
Feturn-ink telemetry data. | —— |Commands TDRSS schedule request Fieturn-link telemetry data
«,_If MNon-telemetry data messal «,_I
< | [+
O Unassigned inputs only ] Unassigned outputs only
Exhibit 4.2.1-10 IADB Function Inputs and Outputs Screen

The table below reflects the Functions Inputs and Outputs Screen buttons and the
corresponding actions that are taken once a selection is made.

Button

Action

Show Only Functions| When selected, displays only those functions to which no inputs haye
Without Inputs been assigned

Show Only Functions| When selected, displays only those functions to which no outputs have
Without Outputs been assigned

Assign Input (Left) | Assigns the selected possible input to the selected function

Arrow

De-assign Input De-assigns the selected assigned input from the selected function
(Right) Arrow

Only Unassigned When selected, displays only those possible inputs that are not ass|gned
Inputs to any functions

Assign Output (Left) | Assigns the selected possible output to the selected function

Arrow

De-assign Output De-assigns the selected assigned output from the selected function
(Right) Arrow

Only Unassigned When selected, displays only those possible outputs that are not agsigned
Outputs to any functions
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The table below details the Function Inputs and Outputs Screen fields, data types and sources.

Field Data Type Source

System Abbreviation text component/element/system
abbreviation

Type text component, element or systgm

Select Function

Req_id integer internally assigned requirement
ID

Req_text memo requirement text

Req_type text functional, performance,
operational, interface

Function text displays selected function
name from upper portion of
window

Assigned Inputs list of text names of data item classeq that
have been assigned as inputs to
selected function

Possible Inputs list of text names of data item classeq that
that are inputs to current
component/element/system
and which have not been
assigned as inputs to selectegd
function

Assigned Outputs list of text names of data item classeg that
have been assigned as outputs
to selected function

Possible Outputs list of text names of data item classe$ that

that are outputs of current
component/element/system
and which have not been

assigned as outputs of selecfed

function

4.2.1.10. IADB Data Item Screen

The Data Item Screen enables the (1) creation, browsing and editing of data items for a given
document and interface, (2) browsing and deletion of links to requirements, and (3) the
opening of the Data Dictionary and Add [requirement] Links screens.
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= Form: data ltem ‘ v] -
» Document cﬂ
Title: |IRD between ECS and Ah-1 Projec Date: IE,H 5/95 |
Interface
From: [ah-15/C To: [EOC

Source Type: IRequirements

Data ltem
‘ New ‘ Save ‘ Reset || New Class ‘ Open Class
Name: iPlT s/chousekeeping tim pkts LE_I Units
Mode: |N0minal B Volume: | 0| |i!
Medium: [Electronic B Frequency: | 0| IH
Path: |E|:c:m E Rate: | 0| B
o Archival: | 0 I lﬂ
Linked Requirements:
Delete Link |
Req ID: req_text: | req_typg
| P | An1-0070 The AW s/c shall have the capability to send (in CADL functional
| |AMI-0135 The A1 s/c shall hawve the capability to send (in CADL functional
4]
|1I<lRecord:|1 |DfE| |)Iﬂl |4-| I |-b

Exhibit 4.2.1-11 IADB Data Item Form Screen

The table below reflects the Data Item Form buttons and the corresponding actions that are
taken once a selection is made.

Button Action

New Clears screen for new interface definition

Save Saves the current contents of the screen

Reset Undoes unsaved changes to the screen

New Class Opens the Data Dictionary screen for entry of a new data item clags

Open Class Opens the Data Dictionary screen to the current data item class

Add Links Opens the Add Requirement Links screen for creation of new
requirement links

Delete Link Deletes the link between the current data item and the currently sglected
requirement

The table below details the Data Item Screen fields, data types and sources.
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—

ent

Field Data Type Source

Title text Document title

Date date/time Document date

From text component/element/system
ID/name

To text component/element/system
ID/name

Source Type text “Requirements”, “Chart”, or
“Diagram”

Name [Data Item] text data item class name; entry g
undefined name automatically
adds name to data dictionary

Mode text operational mode, e.g., pre-
launch, launch, nominal
operations...

Medium text communications medium, e.g,
voice, paper, electronic...

Path text eletronic communications
path, e.g., Ecom, NOLAN...

Volume number data flow volume

Volume Units text volume units

Rate number data flow rate

Rate Units text rate units

Frequency number data flow frequency

Frequency Units text frequency units

Archive Period number archive period

Archive Period Units text archive period units

Comments memo comments between analysts

Req_id integer internally assigned requirem
ID

Req_text memo requirement text

Req_type text functional, performance,
operational, interface

4.2.1.11. IADB Add Requirement Links Screen

This screen is opened from the Data Item screen to associate requirements from the current
source document with the current data item specification. Find and Find Next buttons support
the analyst in identifying potentially applicable requirements.

EOSVV-0409-7/14/95

DESIGN DESCRIPTION

4-33



Integrated Support Environment (ISE) Element Software Design

= Form: Add Links
| S _
Find Find Next - |:Create Link | Done
Requirements
Req 1D: req_text: | reg_type:| ¢+
| [AM1-0020 The EQC shall have the capability to send (via EDOS/Ec functional T
| [AM1-0030 The EOC shall hawve the capahbility to send (wia EDOS/Eci functional ==
| [AM1-0050 The A1 s/c shall have the capability to send (in CADL f functional
| [Aw1-0030 The AM1 s/c shall hawve the capahility to send (in CADU fo functional
| [AM1-0120 The EQC shall have the capability to send and the AM1 s, functional
| [AM1-0125 The A1 s/c shall hawve the capahility to send (in CADU fo functional
AkA1-0130 The A1 s/c shall have the capability to send (in CADL f functional
L The SCS shall hawe the capahbility to send (in CADU formz functional
| [AM1-0150 The EQC shall have the capability to send and the S5IM ¢ functional
| [AMI-01ED The 35IM shall hawve the capakbility to send and the EOC = functional
| [AM1-0170 The S5IM shall hawe the capability to send and the EQC ¢ functional
| [AM1-0200 The 35IM shall hawve the capakbility to send and the EOC = functional
| [AM1-0215 The Ak s/cwvendor shall hawve the capahility to provide | functional
| [Aw1-0220 The ECS shall hawe the capability to provide and the MISI functional
| [AM1-0225 The Ak-1 s/cwvendor shall hawve the capahility to provide | functional
| [AM1-0230 The IST toolkit shall hawe the capability to accept data fro functional
| [AM1-0240 The IST toolkit shall hawe the capahility to provide data to functional
| [AM1-0270 The Ab-1 SD%F shall hawe the capahility to send and EC functional
| [AM1-0280 ECS shall hawe the capability to send and the Ak-1 SDVF functional
| [AM1-0310 The ECS contractor shall provide and the Al-1 s/cwendc functional
| [AMI1-0315 The ECE contractor shall provide and the AM-1 instrumen functional
| [AM1-0320 The Ab-1 s/cwvendor shall provide and the ECS contractc functional
| [AM1-0330 The Ab4-1 instrument teams shall provide and the ECS coil functional 3
AkAT-N340 The Abd-1 npoierct shall hawes the canahilite to nroids and functinnsl
Iii 4 ﬂF’iec:Drd:|8 |Df 37 | » i Hﬂ |4-_i |
4] «JRecord 553 [of 553 Il |

Exhibit 4.2.1-12 IADB Add Requirement Links Screen

The table below reflects the Add Requirement Links Screen buttons and the corresponding
actions that are taken once a selection is made.

Button Action
Find Opens subordinate screen for specifying a character string to searg
and a requirement field to search in
Find Next Finds the next occurrence of the specified string in the specified fie
Create Link Links the currently selected requirement to the current data item
specification
Done Closes the Add Requirement Links screen

h for

d

The table below details the Add Requirement Links Screen fields, data types and sources.

ent

Field Data Type Source
Req_id integer internally assigned requirem
ID
Req_text memo requirement text
Req_type text functional, performance,
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| | operational, interface

4.2.1.12. IADB Data Dictionary Screen

The Data Dictionary (Data Item Class) screen enables analysts to create, browse and edit data
item class definitions, including the creation and deletion of alias, sub-item and subclass
relationships between classes.

El=

= ‘ Data Item Classes

I Ef=%, 8 =T X
1ala 1 [ETTTA a5

Class ID: 44

Status: |baseline

Class Name: 1Return-linkte|emetry data

Has Aliases

Has Sub-items

Is Sub-item Of Is Subclass Of
New Delete New Sub- Delete News Delete
Aliases Alias items Sub-item Subclasses Subclass

Has Subclasses

Data ltem Class Name: | Data ltem Class Nam Data ltem Class Name:

¥ | Spacecrafttelemetry data | » |CTIU tim pkts

| | Telemetry | |Engineering data
| |Instr. micraproc. mem. durmp tlm|
| |SCCHm pkis
|| Telemetry-instrument

[P i]_{ _]Recurd:|1 of 2 [P I 4 ]Recurd:| af T I 1 ]Record:h of &

|11__< ]Recurdz|2 |Df BilR |_> ] >|1 |1-] ] +|

Exhibit 4.2.1-13 IADB Data Dictionary Screen

The table below reflects the Data Dictionary Screen buttons and the corresponding actions
that are taken once a selection is made.

Button Action

New Class Clears the screen for entry of a new data item class definition

Find Opens subordinate screen for specifying the name of a data item class for
which to search

Save Saves the current contents of the screen

Reset Undoes unsaved changes to the current data item class

New Aliases Opens the Add Aliases screen to select additional aliases for the qurrent
class
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Delete Alias

Deletes the currently selected alias relationship

New Sub-items

Opens the Add Sub-items screen to select additional sub-items fo

current class

Delete Sub-item

Deletes the currently selected sub-item relationship

New Subclasses

Opens the Add Subclasses screen to select additional subclasse

current class

Delete Subclass

Deletes the currently selected subclasses relationship

The table below details the Data Dictionary Screen fields, data types and sources.

I the

5 for the

Field Data Type Source

Class Name text data item class name

Status text baseline, alias or TBD

Class ID integer internally assigned data clas
ID

Is Alias For displays text Name/ID of the class for

stores integer which the current class is an

alias; visible only when status
is TBD or alias

Is Sub-item Of displays text Name/ID of the class for

stores integer

which the current class is a
sub-item; visible only when
status is TBD or baseline

Is Subclass Of

displays text
stores integer

Name/ID of the class for
which the current class is a
subclass; visible only when
status is TBD or baseline

Has Aliases

displays text
stores integer

Names/IDs of the classes tha
are aliases of the current clag
visible only when status is
TBD or baseline

—

S,

Has Sub-items

displays text
stores integer

Names/IDs of the classes tha
are sub-items of the current

class; visible only when statug

is TBD or baseline

—

-4

Has Subclasses

displays text
stores integer

Names/IDs of the classes tha
are subclasses of the current]

class; visible only when statug

is TBD or baseline

—

-4

4.2.1.13.
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The Add Aliases, Add Sub-items, and Add Subclasses screens enable analysts to create
relationships between the current data item class on the data dictionary screen and other
classes selected from the subordinate screen(s). Only the Add Aliases screen is shown here, as
the three screens are virtually identical.

= Form: Add Aliases | v |

FY
> *

Fotential Aliases

data_item_class_nam
=MNong

Account status report
Acknowledgment of data recept
ACQ request status

| |Activity Bulleting

| |Activity Calendar

Adwerising information

Affected User Services List
Aircraft validation data,

akd coordination

Alarm Cleared Indication
Alarms

Algorithm package

Algarithrn software

Algorithm Source code, docume
Algorithm, Source Cade, Docum
Ahd-1 by & swtechnical docume

e

:Ancillary data request 4]
K lRecurd:|1 |Df 394
Add as Alias Done
4]
M| «|Fecord]eng |of 608 BE

Exhibit 4.2.1-14 IADB Add Aliases Screen

The table below reflects the Add Aliases Screen buttons and the corresponding actions that
are taken once a selection is made.

Button Action

Add as Alias Creates an alias relationship between the current data item class from the
Data Dictionary screen and the currently selected data item class i} the
Add Aliases screen, and removes the latter from the selection list

Done Closes the Add Aliases screen

The table below details the Add Aliases Form fields, data types and sources.

Field | Data Type | Source |
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Class Name text data item class names that afe
not already aliases for curren|
data item class from Data
Dictionary screen

4.2.1.14. IADB Generate Report Screen

This screen enables any of a variety of reports to be generated pertaining to the contents,
consistency and completeness of the interface specifications and data dictionary.

~=-| Form: generate Report ‘ v| o
» Select Report |+
—General Reports :I

O Diata lterns by Interface and Document O Aliases and Sources

O Data Dictionary Dump ) Subclass Hierarchy
) Sub-item Hierarchy

—Single IRD Reports
O Data lterns by Section O Specs by Data ke and Interface

O Data lterns and Requirements by Interface O Unrelated Reguirements

() Internal Consistency - Interface Level () Internal Consistency - Data ltem Level

—Single Document Reports

)] ¢ Input Data Flows by Source Documens ) Data Flow Paramsters
& COutput Data Flows by Source Document e, Requirement TBDs, TBRs, TBSs, TBCs

—IRD/Peer Document Reports

O IRD/Feer Document - Intedaces O IRD{Feer Document - Data ltems
O IRD/FPeer Doc. - Quantitative Parameters O IRD/Peer Doc. - Qualitative Parameters

—Single Component/Element/System Reports
() Given System's Inputs by Data ltem ) Given System's Outputs by Data lterm

—Single Data ltem Class Reports

) Documents and Interfaces Irvalving Class

Generate Report Cancel

Idl{lRecurd:|1 |Df1 Do o] |ﬂ |._l =

Exhibit 4.2.1-15 IADB Generate Report Screen

The table below reflects the Generate Report Screen buttons and the corresponding actions
that are taken once a selection is made.
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Button Action

Generate Report Either generates the selected report directly (for general reports)|or

opens a subordinate screen from which the user selects the document,
component/element/system, or data item class upon which the repgrt is
to be based.

Cancel Closes the Generate Report screen

4.2.2. IADB Database Schema Design

Exhibit 4.2.2-1 depicts the IADB database schema.

Cicwm i reca s/ El iivesarta | Exsdia rird |Raguiaient:| ) Fuq.!murtsTnFmqu ks
TN by hecdt_fi Biies: an_titke - vex_id =
nmp_e kem_mes e reg_tesd
o= T T [T =]
brgmn irsbion_id L dine_ud
s mkment ol
dits_tam_class_iiane]
i _mlims_for
Componemis| Elememis | Syetemes_1 Fa_aub_am_ol
comp_slsm_mes_short_name m_sukeclass_ol
OBk _ay Ry i foassting __J
o Blem sy _neimes
= ""F‘-_aﬁ -"'I:' a 1] Tl Ea D ACA e ot Hemmy s pmen 2
Qeniestion_ | . Jiranpaarey i ey e cinen_id
womp_elos_d nrchre_peniod Ty W clain_fiam_class_nama
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Exhibit 4.2.2-1 IADB Database Schema Design

The following subsections detail the database schema design for the IADB.

4.2.2.1. IADB Components/Elements/Systems Table

This table contains the names of the components, elements and systems that constitute the “from”
and “to” entities of the interfaces. It also contains the relationships representing hierarchical
nesting of components, elements and systems within one another.
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Field Name | Data Twpe | Description

comp_elem_sys_shor_name | Text Acronym ar abbreviated name far the component, element ar system L
= comp_elem_sys_type Text Component, element, or system
il comp_elerm_sys_name Text Full name (i.e.. no acromyms) for component, element or system
(1wl organization_id MNumber |0 of responsible organization (foreign key from organizations tahle)

amponer

p_elern_id

sub_element_of Relationship of the component/element/system to another
component/element/system to which the former is subordinate E

Table 4.2.2-1 IADB Components/Elements/Systems Table

422.2. IADB Data Item Classes Table

The Data Item Classes table is the IADB’s data dictionary. It contains every unique data item
name, as well as alias, sub-item (i.e., logical containment) and subclass (i.e., specialization)
relationships between the names. The purpose of the table is to support the reconciliation of
apparent conflicts between or within documents with respect to the names of the data items
flowing across a given interface.

Field MName Data Twpe Description

B8 data_itern_class_id Counter | Unique id for each data itern class .

data_itern_class_name Text Unigue name for each data itern class. -
is_alias_for Murmber Link to data item class name
i5_sub_itern_of Murnber Lirnk to data item class name

is_subclass_of Murnber Link to data item class name |

haseline Text Specifies whether class is baselined.

Table 4.2.2-2 IADB Data Item Classes Table

4.2.2.3. IADB Data Items Table

This table contains one record for every data item flowing across every interface according to
every source document. It also contains the detailed specifications associated with the data flow,
such as rate and frequency, as well as the units associated with each parameter.
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Field Mame Description
E | Murnber L
MNumber in 155
wolume MNumber “olume of data in MBytes/day
L |rate MNumber Datatransmission rate in Kbps/sec
frequency MNumber Transmission frequency in timesfday
| |archive_period Murnber Archive or storage duration in days
data_itern_status Text Baszeling, In Baseling, Mot In Baseling
medium Text transmission medium
L |path Text transmission path
L |mode Text transmission mode (hormal or contingencsy)
data_flow_numkber Text Identifier for a data flow unigue within & document ar diagram
wolume_unit Text Linits for transmittal wolume
rate_unit Text Linits for transrittal rate
frequency_unit Text Inits for transmittal frequency
archive_period_unit Text Units for period
L |comments tema Analyst's comments E

Table 4.2.2-3 IADB Data Items Table

4.2.2.4. IADB Data Items to Requirements Table

The Data Items to Requirements table maintains the many-to-many relationships that can exist
between data item specifications and relevant requirements from the same source document.

Field MName

[Number JI d uniue identifier for :
| Mumber | Int: 11 ed unique identifier for each c

Table 4.2.2-4 IADB Data Items to Requirements Table

4.2.25. IADB Documents Table

This table contains a definition of each source document whose contents are entered into the
IADB, including such information as the document title, date, and reference number.
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Field Name | Data Twpe | Descriptian
doc_title Text Title of document

EY

| Counter [ Uniguely identifies each document with a r-assigned integer.

i doc_type | Text 'Selected frorm a list of allowahle document types. Listis hard-entered.

& doc_date Date/Time Fublication date of the document. Combined with document title,
uniguely identifies document as an alternative to document id.

Tl doc_org Mumber |0 nurnber of responsible organization (Mame is selected from list
populated from Organizations table)

T |doc_status Text Indicates whether a document is part of the ESDIS project baseline set of
interface specifications.

T |doc_number Text Alphanumeric identifier generally found on the document's cowver

& [v%_library_nurmber Text [v&% contractor-assigned document identifier

Table 4.2.2-5 IADB Documents Table

4.2.2.6. IADB Function Inputs and Outputs Table

The Function Inputs and Outputs table maintains the many-to-many relationships between
functions and input and output data flows associated with each function

Field Name . Data Type _ Diescription

Table 4.2.2-6 1ADB Function Inputs and Outputs Table

42.2.7. IADB Functions Table

This table maintains the names of the user-defined functions associated with each component,
element or system. Each function is keyed by the combination of the name and component,
element or system, so that the same function name can be associated with multiple components,
elements or systems and have a unique identity for each.

| Unigque 1d tar e componentfelemer st
Mame of a function of which itis a subfunction
IsSubFunctionOfSystem MNurnber ID of & component/element/system of which itis a subfunction
Description Memo Description of function

Table 4.2.2-7 IADB Functions Table
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4.2.2.8. IADB Interfaces Table

The Interfaces table maintains the list of from-to pairs associated with each document. Every
interface in every document has a unique entry in the Interfaces table.

LIt nation.
Murmber Short name {usually acronym) of the component/element/system from
which the data flows.
to MNumber Shont name (usually acronym) of the componentfelement/ system to
which the data flows.
doc_id Mumber Link to source document in Documents table.
imil source_fype Tent Regquirement, diagram ar char.
= req_fig_no Text Identifier internal to document that uniquely identifies requirement,
diagram or char.
interface_status Text Baseling, Consistent, Inconsistent _E
+

Table 4.2.2-8 IADB Interfaces Table

4.2.2.9. IADB Organizations Table

The Organizations table contains the names of the organizations responsible for managing each
source document.

| Field Name | Data Twpe | Description +]

organization_name Text Marme of any organization responsible for any relevant components, -
elements, external systems, or applicable documentation.

B8 organization_id | Counter [ Unigue id for each organization I

Pl e [ |

Table 4.2.2-9 IADB Organizations Table

4.2.2.10. IADB Requirements Table

This table contains the titles, text and requirement type (functional, performance, interface,
operational) of requirements imported from source documents for the purpose of relating the
requirements to systems, functions and data item specifications.

| Field Mame | Data Tyvpe | Description
req_title Text Programmatic title of requirement (e.q., "EQSD-0110"
req_text Memo Requirement Text
req_tvpe Text Functional, perfarmance, interface, operational
doc | |Document 1D

signed reguirement 10
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Table 4.2.2-10 IADB Requirements Table

4.2.2.11. IADB Requirements To Functions Table

This table manages the many-to-many relationships that can exist between requirements and user-
defined functions.

Field MName _ Data Type _ Description

Table 4.2.2-11 IADB Requirements To Functions Table

4.2.2.12. IADB Requirements to Systems Table

This table manages the many-to-many relationships that can exist between requirements and
components, elements and systems.

|Ba

|Unigue id for each component/element/ system

Table 4.2.2-12 IADB Requirements to Systems Table

4.2.2.13. IADB Tempreq Table

This table is used to temporarily hold imported requirements so that they can be cut and pasted
into the requirements table.

Field MName | Data Tvpe | Description
[#H req_ | Tes | Frogrammatic title of requirement (e.g., "EQSD-0110"
req_text Memo Requirerment text

K
|| -
]

Table 4.2.2-13 IADB Tempreq Table

4.3. Test Management Database (TMDB) Design
TBD

4.4. EOSDIS IV&V Homepage Design
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The EOSDIS IV&V Homepage is designed to support information dissemination for the
Independent Verification and Validation work during the development of the EOS Ground
System (EOS GS). The purpose of this tool is to provide an easily accessible storehouse of
documentation and reports generated during the course of this project. This tool is also intended
to be extensible so that information dissemination can encompass all areas of the project over its
lifetime. This tool has an accompanying maintenance tool that facilitates timely update of
information available through the homepage. Note that prototype screens exhibited in this
document were captured in the Mosaic WWW browser; one of many browsers available. The
menu’s and buttons at the tops and bottoms of these screens are specific to the Mosaic browser
and do not receive attention in this document.

44.1. EOSDIS IV&V Homepage GUI Design

The EOSDIS IV&V Homepage screen provides the first level of information about the EOSDIS
IV&V Program and a high level overview of the contents and organization of the homepage.
Additionally, the EOSDIS IV&V Homepage screen provides hotlinks to other homepages
administered as a part of the EOSDIS IV&V Homepage including the EOSDIS IV&V Library,

the Contacts List, and the Interface Analysis Data Base (IADB) Homepage, and hotlinks to
homepages administered by other organizations working on related projects. There is also a small
section that highlights upcoming features of the homepage.

| EOSDIS V&V Homepagel
I

EOSDIS IV&V Library | _| NASA Hotlink |
EOSDIS IV&V Contacts Lis|t L[ WVU/NASA IV&V Facility
Hotlink
Interface Aralysis Databasé
(IADB) Reports | NASAEOS Hotlink |

- ECS Data Handling Systerm
Hotlink

—

— ESDIS System Manageme
Office Hotlink

— ESDIS Systems Enggering
Hotlink

ESDIS System Integration
Test Hotlink

R

Exhibit 4.4.1-1 EOSDIS IV&V Homepage Menu/Screen Hierarchy

The following subsections detail the user interface design for the EOSDIS IV&V Homepage.
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4.4.1.1. EOSDIS IV&V Homepage Screen
] x| NCSA Mosaic: Document View
File  Op#ons  Mavigate  Annotale Help

Document Title: | EOSDIS IV&Y Home FPage

Document URL: | http: //fairmont. ivy . nasa, gov/

MASA'S MISSIOM TO PLANET EARTH

$390dd H1HYS

=
o
4
[¥a]
@]
T
=
i)
2
o
T
O

EARTH OESERVIMNG SYSTEM

Welcome to the Earth Observing System Data and
Information System (EOSDIS) Independent
Verification and Validation (IV& V) Home Page.

About the EOSDIS I'V&V Program

The EQEDIS [V &Y effort is a cooperative effort, teaming many companies and
organizations. Intermetries is the lead contractor for the EQSDIE 1V &V effort,
Other team members include; Electronic Warfare Associates (EWA), CTA, Inc.,
and SM Systems Research Corporation (SMSRC). The EQEDIE [V &Y team is
performing IV &V activities on the EQSDIS Clore System (ECE) and the EQS Data
and Cperations System (EDOS) systems.

Intermetrics also has a cooperative agreement with West Virginia University for
researching the IV &% process.

Backl Forward| Home| Reloadl Open...l Save As...l Clonel Iew Windowl Close Windowl

Exhi

bit 4.4.1-2a EOSDIS IV&V Homepage Introduction and Program Overview
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] T MNCSA Mosaic: Document YView

Fife  Optons Mavigate  Annotale Help

Document Title: | EOSDIS IV&Y Home Page

Document URL: | http: //fairmont. ivy.nasa. gov/

The EOSDIS IV&V
Project has its work
distributed between the
Intermetnics office in
Greenbelt, MD and the
WVUMNASA IV&V Facillity
in Fairmont, WV.

About the EQOSDIS IVE&V Homepage

The EQEDIS [V &Y Homepage currently provides access to the EOSDIS TV &V

Document Library. This library can be accessed through a hot-link belowr, This

Homepage also includes hot-links to other homepages that can provide important
information concerning the EQS program. See below about coming features,

Back| Forward| Hume| Reluad| Open...| Save As...| Clnne| [Hew Wind0w| Close Wind0w|

Exhibit 4.4.1-2b EOSDIS IV&V Homepage Library and Contacts List
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| P Hone] o] pen. | ave .| coe]New o] s Wi

Exhibit 4.4.1-2c EOSDIS IV&V Homepage Hotlinks
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FLI NCSA Mosaic: Document View :
File  Options  Navigate Annolate Help
Document Title: | EOSDIS IV&Y Home Page S
Document URL: |http: //fairmont. ivy. nasa. gov/

Coming Featwes of the EOSDIS IV &Y Homepage

@ Full text searching on documents in the EQ3DIS [V&Y Library will soon be
available,

If you have questions or would like other information about this homepage
please contact:

Evan Schmidt

schmidi@ec link, v nase, poy

WVIINASA IVEY Center

100 University Dirive

Fairsmont, WV 26554

Back| Forward| Homel Reloadl Open...l Save AS...| Clonel I Windowl Close Windowl

Exhibit 4.4.1-2d EOSDIS IV&V Homepage Status and Administrator Contact

4.4.1.2. EOSDIS IV&V Library Homepage

The EOSDIS IV&V Library Homepage is designed to present documents developed as part of
the EOSDIS IV&V Program for browsing and downloading. This homepage is divided into two
main sections that comprise the three steps for its usage. The first section (see Exhibit 4.4.1-3a)
involves the step of submitting a category as the document catalog that will be used for choosing
a specific document in the later steps. Documents are catalogued in five non mutually exclusive
categories including All documents, Planning Documents, Status documents, Tools and
Infrastructure documents, and Analysis documents. Multiple categories can be selected to
generate a new document catalogue. Once the checkboxes for the desired categories have been
marked theSsubmit Document Categoriedutton needs to be clicked so that the new document
catalogue can be generated. There is also a link to another homepage that describes each of the
document catalogue categories. Additionally, full text searching will be implemented for
generating a document catalogue according to customized needs.
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rll NCSA Mosaic: Document Yiew

File Options MNavigale Annclale Heip

Document Title: IEOS_D;IS Ivay Library

Document URL: I http: //fairmont. ivv.nasa. gov/1ibrary/1ibrary htm]

EOSDIS IV&V Library

@ This catalog does not represent the full inventory of IVE&Y documents. Additional
Documents are continually being added,

To use this page follow three easy staps.
STEP 1 : Docoument Categories

# Zelect one or multiple categories of documents, Click here to get a description of each
document category.

[~ All | Plans | Status -1 Tools 1 Analysis

To activate your document category choice(s) click on the submit button.
Submit Document Categories|

<

Data transfer complete.
Back| | Home| Reload| Open...| Save AS...| Clone| [ew Wind0w| Close Wind0w|

5

Exhibit 4.4.1-3a EOSDIS IV&V Library Homepage - Select Documents by Category

The second section of the EOSDIS IV&V Library Homepage (see Exhibit 4.4.1-3b) requires two
steps. The first step is completed by highlighting a single document from the scrollable document
catalogue. Documents are listed in alphabetical order within the catalogue. Because some
document titles can be very long they are truncated to the first 80 characters for display purposes.
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rjl NCSA Mosaic: Document View 3
Hle Options MNavigate Annotate Help
Document Title: I EOSDIS IV&Y Library
Document URL: I http: //Fairmont, ivy.nasa, gov /1 ibrary /1 ibrary, htm

STEF 2 : EOSDIS IV &Y Documents 'A
< Select adocument by clicking on it using wour mouse,
050, .,
ITAR Task 10/Beview Comments on ESDIS System Interface Control Plan
Earth Observing System Data and Information System (EQSDIS) Integration and Cert |,
EDOS V&Y Review of TRW Study 94-2 Facility Consolidation (Deliverable 1201-2)
EDOS IVEY Review of TRW Study 94-3 Analyze Impacts of X-Band Downtime (Celiverah . ..
EDOS V&Y Review of TRW Study 94-4 Analyze Impacts of Increased ECOM Mean Time t. .
EDOS V&Y Review of TRW Study 94-7 TORSS Bent Pipe Operation (Deliverable 1202-2 | | .
ECOS 1VEY Review of TRYW Study Mo, 34-3 Analyze Impacts of %-Band Downlink (Del 1, .,
EOSDIS Core System (ECS) Preliminary Bequirements Analysis Report (Del. 0502)
ECSDIS Ground System (EGS) Integration and Testing (1&T) Plan Annctated Cutline . ..
EOZDIS Independent Verification and Yalidation kManagement Plan
EOSDIS Independent Yerification and Yalidation Management Plan, Draft
STEP 3 : Docwnent Formats*
< Zelect adocument format from: Rich Text Format (RTE): ASCIL text (TXT): Postseript
(P2); or PDE**,
~ RTF & il -~ PS ~ PDF
*(Not all formals are available for every document)
**(Specify the Load to Disk choice from the Options meni fo download o document)
To submit your choices for document and format press the submit button,
Submit Document and Format|
To get the Adobe Acrobat Reader for viewing FDF documents click here,
The EOSDIS IV &Y Document Librarian
Lee laloste
alli@cclink. ghlk. inmet com
Intermelrics
6301 hy Lane, Suite 200
Greenbelt, MD E
Data transfer complete.
Back| | Home| Reload| Open...| Have As...| Clone| [ew Window| Close Window|

Exhibit 4.4.1-3b EOSDIS IV&V Library Homepage - Select Document and Format
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Having selected a specific document the next step is to choose what format is preferred for the
selected document. Choices for document format are pdf, ps, rtf, and txt. Once a document and a
format have been selected Biebmit Document and Formatbutton must be clicked in order

for these choices to be processed. The default action of WWW browsers is to present a document
for viewing within the browser. In order to download a document the particular method for each
browser is different. A short information messages advises users of this fact before they submit
their choices. There are two additional pieces of information available on the EOSDIS V&V
Library Homepage. A hotlink to a homepage about getting the Adobe Acrobat Reader, shareware
available for viewing pdf formatted documents. The second piece of information is the contact
information for the EOSDIS IV&V Librarian.

Fields: None

Menu Items: None

Local Hotlinks:

1. Document Categories Descriptions.

This hotlink appears as underlined colored text “here” in the Library homepage in the sentence,
“Click here to get description of each document category.” Clicking on this hotlink displays
another homepage with descriptions of the document categories.

2. Adobe Acrobat Reader

This hotlink appears as underlined colored text “here” in the Library homepage in the sentence,
“To get the Adobe Acrobat Reader for viewing PDF formatted documents click here.” Clicking
on this hotlink displays another homepage with information about obtaining and installing the
Adobe Acrobat Reader.

Buttons:

1. Category checkboxes: All, Plans, Status, Tools, Analysis

These checkboxes can be selected in any combination to specify from which categories a
document catalogue should be generated. These buttons also reflect the categories comprising the
listing in the currently displayed catalogue.

2. Submit Document Categories

This button is used to submit the document categories selected for defining the contents of the
document catalogue presented on the Library homepage.

3. Document Catalogue (Scrollable selection list):

This is a list of documents from which a single one may be highlighted at a time. Used to specify
which document will be viewed or downloaded. The first document in the catalogue listing is the
default selection.

4. Format radio buttons:

These radio buttons allow a single format to be selected for viewing or downloading a document.
The txt format is the default format selected.

5. Submit Document and Format

This button is used to submit the document and document format selected for viewing or
downloading.

4.4.1.3. EOSDIS IV&V Contacts List Homepage
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The Contact List Homepage presents a task by task listing of personnel working on the EOSDIS
IV&V program. Task leaders are marked with an asterisk and appear first in the task listing. Each
task is numbered and titled. Personnel information maintained is name, company affiliation, and

electronic mail address. Additionally there are telephone numbers for contacting personnel at the

Fairmont, WV or Greenbelt, MD offices where EOSDIS V&V work is being conducted.

rﬂ NCSA Mosaic: Document View

Fife  Optfions Navigale Annolate

Help

Document Title: | EOSDIS IVEY Contacts

Document URL: | http: //fairmont. vy . nasa. gov/contacts//contact

EOQSDIS IV&V Contacts List

This Contact List is accurate as of Apedl 30, 19935,

Task Leaders are marked with an asterisk (%) after their name,

Some names appear under mitltiple tasks,

If sou would like to speak directly with a project member contact either our
Fairmont office at (304)=-367-8260 or our Greenbelt office at (301)-9832-5414..

Task 1 - IV&V Project Management

Task 2 - Fageilities, Operations, and Program Reporting

Task 4 - IV&V Infrastructure and Tool Development

<

Back| feis

Ron Caricla= Intermetrics rledeclink.gblt . inmet.
Pam McLaughlin Intermetrics pamdcolink.gbhlt . inmet.

Richard Saad# Intermetrics res@cclink.gblt. inmet.
ILeze Lacoste Intermetrics all@dcclink.gblt. inmet.

Randy Hefner# Intermetrics hefnerdcclink. ivv.nasa. o
Earl Atkins EWa schmidtacelink. ivv.nasa.«
Tim Davis Intermetrics davis@dcclink. ivv.nasa.go
Tim Greer EWa greer@cclink. ivv.nasa.go
Melissa Henry Intermetrics mfhacelink.gblt . inmet . col
Mike Heely CTa men@ccelink.ghlt . inmet . oo
Greg Rousseau Galaxy Global rousseaulcclink. ivv.nasa
Evan Schmidt EWa schmidtdcelink. ivv.nasa..
Selena Shroyver Intermetrics shroyverdoclink. ivv.nasa.:
Mark Wilkins Intermetrics wilkins@dcelink. ivv.nasa.:
Llew Williams Intermetrics williams@cclink. ivv.nasa

jala)]
[alm) |

]|
Ll

| Humel Reload| Dpen...| Save As...| Clnne| [ew Wind0w| Close Wind0w|

Exhibit 4.4.1-4 EOSDIS IV&V Contact List Homepage
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4.4.2. Data/File Structure Design

The directory structure consists of a root level directory that the Hyper Text Transport Protocol
(HTTP) server uses as the entry point for all homepage document requests. Currently the root
directory, ROOTDIR in Exhibit 4.4.2-1, is /usr/local/etc/cern/WWW/htdocs. Under the root
directory is a sub-directory for each subordinate homepage of the main EOSDIS IV&V
Homepage, i.econtactsfor the contact lisiadb for the Interface Analysis Data Base homepage,
andlibrary for the EOSDIS IV&V Library homepage. Additionally, there is a directory,
maintenancefor the Maintenance homepage argi;bin, for Common Gateway Interface (CGI)
scripts. Within each directory for a subordinate homepage resides at least the file that is that
homepage andtenp directory retaining any additional support files containing Hyper Text
Markup Language (HTML) format that include error messages and building block files for
dynamic regeneration of major homepage files.

Thelibrary subdirectory also containglacumentslirectory under which there is a separate

directory holding the actual documents populating the library in the specific formats available.
Currently our design supports four formats: Portable Document Format (PDF); Postscript (PS);
Rich Text Format (RTF); and ASCII Text (TXT). These four formats were chosen for their wide
usage and to provide as large a compatibility range as possible for potential users of the EOSDIS
IV&V Homepage.

Themaintenanceubdirectory contains the typi¢aip directory and a directory for maintenance

files for each of the subordinate homepages. These directories hold all the html files that represent
different screens of the Maintenance homepage. These files will be described in greater detail in a
later section of this document.

Thecgi-bin directory contains a subdirectory for each of the subordinate homepages, the
Maintenance homepage, andemeraldirectory for commonly used support scripts.Support
scripts are written in the bourne shell programming language; a shell language common to Unix
operating systems.

The directory structure is designed to support the addition of new subordinate homepages by
creating a few new directories in the appropriate places and placing any main and support files
within them. Additionally, the directory structure allows for the easy extension to support more
document formats and the addition of maintenance screens in the event that additional
informational areas are added to the EOSDIS IV&V Homepage.

EOSVV-0409-7/14/95 DESIGN DESCRIPTION 4-54



Integrated Support Environment (ISE) Element Software Design

| cgil-bin | | conltacts| | ia:jb | | Iibrlary | |maintlenanc43
— 1 I I ]
Lo | Lo | U7 I commes ]
documents| —| iadb |
H pdf | H library |
{ ps ] H tmp ]
| txt

Exhibit 4.4.2-1 EOSDIS IV&V Homepage Directory Structure

The following sub-sections describe the important files used for the EOSDIS V&V Homepage,
the Library Homepage, and the Contacts List Homepage.

4.4.2.1. index.html
The file index.html resides in the root directory of the homepage directory tree. This file presents

the opening screen of the EOSDIS IV&V Homepage. The purpose of index.html is to present an
initial view of the EOSDIS V&V effort and the organization of the EOSDIS V&V Homepage.

4.4.2.2. library.html

The file library.html resides in the /ROOTDIR/library directory. This file presents the initial screen
of the EOSDIS IV&V Homepage Library. The purpose of this screen is to provide the user with
all the necessary information for utilizing the Homepage Library including sections for document
catalogue selection by category; selection of an individual document by title; selection of
document format; and submission of a particular document for downloading or on screen viewing.

4.4.2.3. documents

the directory documents resides in the /ROOTDIR/library directory. This directory contains the
document.indekle and subdirectories for each document format supported which inpldiies
ps rtf, andtxt.
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4.42.4. document.index

The file document.index resides in the /ROOTDIR/library/documents directory. This file contains
a list of every document in the EOSDIS IV&V Homepage Library. This file is consulted for any
operation affecting the library homepage including maintenance operations and normal library
requests. The information contained in this file includes the document identifier, the catalogue
categories a document falls under, and a document title.

4.425. contacts.html

The file contacts.html resides in the contacts subdirectory of the root directory. This file presents
a task by task listing of all personnel working on the EOSDIS IV&V effort. Information about
personnel includes name, company, and electronic mail address. Additionally, there will be
telephone numbers for the two offices where the personnel work and task leads are identified.

4.4.2.6. contacts.index

The file contacts.index resides in the /ROOTDIR/contacts/tmp directory. This file contains a list
of personnel working on the EOSDIS IV&V project. This file will be consulted for any operation
affecting the contact list homepage including maintenance operations and normal viewing. The
information contained in this file includes first and last name, company name, and electronic malil
address.

4.42.7. task.index

The file task.index resides in the /ROOTDIR/contacts/tmp directory. This file contains a list of all
the tasks currently active for the EOSDIS V&YV project. This file is consulted for any operation
affecting the contact list homepage including maintenance operations and normal viewing. The
information contained in this file is each task’s number and description.

4.4.3. Maintenance Tool

The purpose of the Maintenance tool is to provide the capability for non-developers to maintain
the information content of all sections of the EOSDIS IV&V Homepage. As new sections are
added to the EOSDIS IV&V Homepage a corresponding set of maintenance screens will also be
developed. The lifetime of the EOSDIS V&YV effort is expected to run 10 years thus it is
important that maintenance of the information content of the homepage can be done with a as
little trouble as possible. The Maintenance homepage will be password protected to ensure that
only relevant personnel can access it.

The Maintenance homepage will be divided in accordance with the subordinate homepages
available through the EOSDIS IV&V Homepage. As it is currently envisioned there will be a
section for the library homepage, the contact list homepage, and for the IADB homepage. Each of
these sections will provide at a minimum the ability to add, update, and delete information

relevant to that homepage. An instructions screen for the maintenance screens will also be
available and reachable from each of them.
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| Login Name |
|

| Password |

I

]
Maintenance Homepagel

I

Add Documents

Update Documents

Delete Documents

Add Contacts

Delete Contacts

Add Tasks

Update Tasks

|
|
|
|
Update Contacts |
|
|
|
|

Delete Tasks

Exhibit 4.4.3-1 EOSDIS IV&V Maintenance Homepage Menu Hierarchy
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Back] 7o Hae] elos] open. | Save 4. | Gine] ew windou] close Wi

Exhibit 4.4.3-2 EOSDIS IV&V Maintenance Homepage Opening Screen
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rﬂ MCSA Mosaic: Document View

Hile  Options  Navigate  Annotfale Help

Document Title: | Instructions for Maintaining the E0SDIS IVa&Y

Document URL: |http: JiFairmont. ivy. nasa. gov/maintenance/1ibr

Using the EOSDIS IV &V Homepage Maintenance Homepage

This page describes the use of maintenance scresns for the EQSDIS [VE&W
Homepage, The sections of this document include:

1. Adding documents to the library
Adding adocument requires that vou supply the following information:
1. Document Title,

3. Checked boxes for each category in which the document fits.

After correctly supplying the above information click on the Add Document button,

Bac:kl <>| Homel Reloadl Open...| Save As...l Clone| [ e Wind0w| Close Wind0w|

Exhibit 4.4.3-3 EOSDIS IV&V Maintenance Homepage Instructions

The instructions screen will have a table of contents with each maintenance item for which
instructions exist listed. Items in the table of contents are hotlinks to the section of the document
the entry describes.

Fields: None

Menu Items: None

Local Hotlinks:

1. Adding Documents to the Library

This hotlink moves to the Adding Documents section of the instructions.
2. Updating Documents in the Library

This hotlink moves to the Updating Documents section of the instructions.
3. Deleting Documents from the Library

This hotlink moves to the Deleting Documents section of the instructions.
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4. Adding Contacts to the Contact List

This hotlink moves to the Adding Contacts section of the instructions.
5. Updating Contacts on the Contact List

This hotlink moves to the Updating Contacts section of the instructions.
6. Deleting Contacts from the Contact List

This hotlink moves to the Deleting Contacts section of the instructions.
Buttons: None

4.4.3.1. Add Documents
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Exhibit 4.4.3-4 EOSDIS IV&V Maintenance/Add Documents Homepage
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The Add Documents homepage of the Maintenance homepage allows the addition of documents
to the EOSDIS IV&V Library homepage. The homepage has a hotlink to instructions on using

the Add Document homepage. The homepage also presents a list of all documents currently in the
Library homepage displaying both the document identifier and the first 80- characters of the
document title. The bottom half of the homepage has two fields for entering the new documents
title and a unique identifier, checkboxes for specifying in which categories the new document fits,
and two buttons, one to add the document to the library and one for clearing the information
currently entered in the fields and checkboxes. The last item on the Add Document homepage is a
hotlink for returning to the main Maintenance homepage. Once a new document has been
submitted for addition to the EOSDIS V&V Library homepage error checking is conducted to
ensure that a title, identifier, and categories have been entered and chosen that the identifier is
unique, that documents exist in the transfer directories for the specified document (this is done by
document identifier) and that documents in pdf, ps, and rtf formats have the appropriate headers.
If any of these errors are encountered the addition of the new document is not performed. If the
information entered for the new document is correct and complete and properly formatted
documents do exist in the transfer directories then a confirmation screen is displayed before the
actual addition is performed (see Exhibit 4.4.3-5).

FIELDS:

1. Title

This field is used to specify the title of a new document being placed in the EOSDIS IV&V
Document Library homepage.

Field data type is string.

2.1D

This field is used to specify the document identifier of a new document being placed in the
EOSDIS IV&V Document Library homepage.

Field data type is string.

MENU ITEMS : None

LOCAL HOTLINKS :

1. Instructions

This hotlink appears as underlined colored text , “here”, in the sentence, “Click here to get
instructions.”

2. Return to main Maintenance Screen

This hotlink appears as underlined colored text “here” in the sentence, “Click here to return to the
main Maintenance screen.” Clicking on this hotlink displays the main Maintenance screen of the
Maintenance homepage.

BUTTONS:

1. Categories Checkboxes: All, Plans, Status, Tools, Analysis

The categories checkboxes are used to specify which categories a new document fits into. These
checkboxes can be checked in any combination.

2. Add Document

This button is used to submit the document for acceptance into the EOSDIS IV&V Library
Homepage.

3. Clear Form (no submit)
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This button is used to clear information already entered into fields and uncheck checked
checkboxes so that different information can be entered. There is no submission of information for
addition into the EOSDIS IV&V Library.

ko .41 NCSA Mosaic: Document Yiew

file  Options  Navigate  Annotale Help

Document Title: | 4dd Document Confirmation

Document URL: |http: //fairmont. ivy. nasa, gov/cgi-bin/maintenance/ad

Do wou wish to add the following document to the EQSDIE [V &Y Homepage Library?

Title:
Integrated Support Enviroment (ISE) Development Flan

Document 1D
241115.a01

In Categories:
Flans

Click on the Add Docwreent button to add the document to the library:  Add Dncument|

If the mformation ahove is not correct then do one of the following:
Click here to go to the add document screen without preserving previcusly entered data,

Click on the BACK button of your WWW browser to return fo the add document screen
preserving previcusly entered information,

Click here to return to the EQEDIE IV &Y Homepage Maintenance homepage, ﬂ

Back| <*| Hume| Reload| Dpen...| Save AS...l Clone| = Windowl Close Wind0w|

Exhibit 4.4.3-5 EOSDIS IV&V Maintenance/Add Documents Confirmation

The Add Document Confirmation screen displays the information entered in the add document
screen and has a single buttddd Document, that can be clicked if the information is correct. If
there is any reason at this point to not continue the add document operation hotlinks at the
bottom of the screen allow return to the Add Document homepage or to the main Maintenance
homepage.

FIELDS: None
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MENU ITEMS : None

LOCAL HOTLINKS :

1. Return to Add Document homepage

This hotlink appears as underlined colored text “here” on the Add Document Confirmation
homepage in the sentence, “Click here to return to the Add Document Homepage.” Click here to
go to the add document maintenance screen without preserving previously entered data.

2. Return to main Maintenance homepage

This hotlink appears as underlined colored text “here” on the Add Document homepage in the
sentence, “Click here to return to the main EOSDIS Homepage Maintenance homepage.”
Clicking on this hotlink displays the main Maintenance screen of the Maintenance homepage.
BUTTONS:

1. Add Document

The Add Document button is used to finalize the addition of the new document to the EOSDIS
IV&V Library homepage.

4.4.3.2. Update Documents

The Update Documents homepage is designed to allow correction of information entered about
documents already residing in the EOSDIS V&V Library homepage. This homepage has a
scrollable listing of every document in the library listing both document identifier and title. A
single document can be selected in this list and whe@itbese Document to Updatéutton is
clicked the appropriate information is entered into the editing fields on the lower half of the
homepage. It is not necessary to use the scrollable list and Choose Document to Update button.
Instead entry of a valid identifier in th2 field provides enough information to perform an

update to the correct document. Any field or checkbox left blank will result in that information
about the document remaining unchanged. Clicking odpldate Documentbutton will cause

the update action to be performed. Clicking onGlear Form (no update)will clear any

entered data without causing an update. There is a hotlink for getting instructions and a hotlink
for returning to the main Maintenance homepage.

Refer to Section 4.4.3.1 for a description of fields, buttons, and local hotlinks.

4.4.3.3. Delete Documents

The Delete Documents homepage is designed to allow the deletion of documents that already
reside on the EOSDIS V&V Library homepage. This operation is irreversible and for that reason
another layer of password protection is employed to restrict use of this screen. Confirmation is
also requested before the operation can be performed. This homepage presents a scrollable list of
every document in the library listing both document identifier and title. A single document can be
selected and then if tlizelete Documentutton is clicked on a confirmation screen will ask if

the selected document should indeed be deleted from the EOSDIS IV&V Library homepage.
There is a hotlink for getting instructions and a hotlink for returning to the main Maintenance
homepage.

Refer to Section 4.4.3.1 for a description of fields, buttons, and local hotlinks.
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4.4.3.4.

Add Contacts

Exhibit 4.4.3-5 EOSDIS IV&V Maintenance/Add Contacts Homepage
The Add contacts Maintenance homepage is used for adding new contacts to the EOSDIS IV&V

Contact List Homepage. There are three mandatory fields that must be filled as well as at least
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one checkbox that must be checked in order to successfully add a new contact. The three fields
are for the contact persons name, company affiliation, and electronic mail address. The
checkboxes are for specifying on which tasks the contact works and whether or not the contact is
a task lead or a task member. To add a new contaétth€ ontact button must be clicked on.

Upon clicking on thédd Contact button if any fields have been left blank or no checkboxes

have been checked an error message is displayed. To clear information entered in fields and
checked checkboxes tldear Form (no submit) button is available. There are four hotlinks:

one for instructions on using the Add Contacts homepage; one for viewing the current contact
list; one for getting the names of each of the tasks; and one for returning to the main Maintenance
homepage.

FIELDS:

1. Name

This field is used to enter the name of a new contact to be added to the EOSDIS V&V Contact
List. This field is mandatory.

The data type for this field is string.

2. Company

This field is used to specify the company affiliation of a new contact to be added to the EOSDIS
IV&V Contact List. This field is mandatory.

The data type for this field is string.

3. E-mail

This field is used to specify the electronic mail address of a new contact to be added to the
EOSDIS IV&V Contact List. This field is mandatory.

The data type for this field is string.

MENU ITEMS :

LOCAL HOTLINKS :

1. Instructions:

This hotlink appears as underlined colored text, “here”, in the sentence, “Click here to get
instructions.”

2. Current Contact List

This hotlink appears as underlined colored text, “here”, in the sentence, “Click here to see the
current Contact List.”

3. Task Names

This hotlink appears as underlined colored text, “here”, in the sentence, “Click here to see the
names of each Task.”

4. Return to main Maintenance homepage

This hotlink appears as underlined colored text, “here”, in the sentence, “Click here to return to
the main Maintenance homepage.”

BUTTONS:

Task Member and Lead Checkboxes:

1. Add Contact

This button is used to submit the contact information for acceptance into the EOSDIS V&V
Contact List Homepage.

2. Clear Form (no submit)
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This button is used to clear information already entered into fields so that different information
can be entered. There is no submission of information for addition into the contact list.

4.4.3.5. Update Contacts

The update Contacts homepage is designed to allow the correction of information about contacts
already a part of the EOSDIS IV&V Contacts List homepage. This homepage presents a
scrollable list of each contact person from which a single contact can be selected. Clicking on the
Choose Contact to Updatdoutton fills in the editable fields and checks the appropriate
checkboxes in the edit section of this homepage. It is not necessary to use the scrollable list and
Choose Contact to Update button. Instead entry of a valid nameNathefield provides

enough information to perform an update to the correct contact. Any field or checkbox left blank
will result in that information about the contact remaining unchanged. Clicking bipdage

Contact button will cause the update action to be performed. Clicking a@i¢lae Form (no

update) will clear any entered data without causing an update. There is a hotlink for getting
instructions and a hotlink for returning to the main Maintenance homepage.

Refer to Section 4.4.3.4 for a description of fields, buttons, and local hotlinks.

4.4.3.6. Delete Contacts

The Delete Documents homepage is designed to allow the deletion of documents that already
reside on the EOSDIS V&YV Library homepage. This operation is irreversible and for that reason
another layer of password protection is employed to restrict use of this screen. Confirmation is
also requested before the operation can be performed. This homepage presents a scrollable list of
every document in the library listing both document identifier and title. A single document can be
selected and then if tlizelete Documentutton is clicked on a confirmation screen will ask if

the selected document should indeed be deleted from the EOSDIS IV&V Library homepage.
There is a hotlink for getting instructions and a hotlink for returning to the main Maintenance
homepage.

Refer to Section 4.4.3.4 for a description of fields, buttons, and local hotlinks.

4.43.7. Add Tasks
TBD

4.4.3.8. Update Tasks
TBD

4.4.3.9. Delete Tasks
TBD

4.4.4. Maintenance Homepage Directories and Files

Refer to Exhibit 4.4.2-1 for a pictorial description of how and where the maintenance homepage
fits in with the overall organization of the EOSDIS IV&V homepage hierarchy. The following
sections provide a description of the directories and file relevant to the Maintenance Homepage.
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4.44.1. maint.html

The file maint.html resides in the /ROOTDIR/maintenance directory. This file presents a menu of
maintenance operations that can be performed on the EOSDIS IV&V Homepage information
sections. Add, update, and delete operations are envisioned for each item of significant
information.

4.4.4.2. add_doc.html, update_doc.html, delete_doc.html

The files add_doc.html, update _doc.html, delete_doc.html reside in the
/ROOTDIR/maintenance/library directory. These files are designed to present the information and
data entry areas necessary for adding, deleting or updating documents or information about
documents in the EOSDIS IV&V Library Homepage.

4.4.4.3. add_contact.html, update_contact.html, delete_contact.html

The files add_contacts.html, update_contacts.html, delete_contacts.html reside in the
/ROOTDIR/maintenance/contacts directory. These files are designed to present the information
and data entry areas necessary for adding, deleting or updating information about personnel
working on the EOSDIS V&V contract.

4.44.4. add_task.html, update_task.html, delete_task.html

The files add_tasks.html, update_tasks.html, delete_tasks.html reside in the
/ROOTDIR/maintenance/contacts directory. These files are designed to present the information
and data entry areas necessary for adding, deleting or updating tasks displayed on the contact list
homepage.
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5. EXTERNAL INTERFACE DESIGN

5.1. RTM/Oracle Data Interfaces

The Hughes EOSDIS Core System (ECS) requirements database is hosted in the Requirement
Traceability Management (RTM) tool from Marconi Systems Technology. RTM utilizes Oracle
as its primary repository for information. The ECS RTM/Oracle database is periodically exported
by Hughes for import by the RTM tool within the ISE. The ISE RTM/Oracle database provides
the primary information base for requirement traceability assessment and other IV&V activities.
For specific details regarding the RTM database import interface, refer to the RTM product
documentation set.

Exhibit 5-1 is a screen capture of the RTM class definition diagram. Each of the objects in the
graphic represent a particular object class. The connecting lines represent the relationships
between classes.
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Exhibit 5.1-1 RTM ECS Class Definition Diagram

REQUIREMENT_ATTRIBUTES Table

The Requirement Attributes Table is the one table in RTM/Oracle that is accessed most

frequently. This table contains an entry for each requirement. In order to reference a unique
record within the database table, a key consisting of two fields is used. These fields are the
REQUIREMENT_KEY field and the CLASS_ID field. Basically, all requirement entries in the
database are stored in this table regardless of the requirement classes defined as a part of the

project schema. For additional information regarding the RTM Requirement Attributes table, refer

to the RTM documentation set.

FIELD NAME DATA TYPE SIZE | NULL
ACCESS_STATUS VARCHAR?2 1 NOT NULR
CLASS_ID NUMBER 10| NOT NULL
CURRENT_STATUS VARCHAR?2 20 NOT NULL
CURRENT_USER VARCHAR?2 30
CURRENT_DISPLAY VARCHAR?2 73
DATE_ACCESSED NUMBER 12  NOT NULI
DATE_CREATED NUMBER 120 NOT NULL
DOCUMENT_ID VARCHAR?2 45/ NOT NULL
ORIGINAL_EDITOR VARCHAR?2 30 NOT NULL
PARAGRAPH_ID VARCHAR2 60
REQUIREMENT_KEY NUMBER 10| NOT NULL
REQUIREMENT_TEXT LONG NOT NULL
SOURCE_REQUIREMENT | VARCHARZ2 1 NOT NUL}
LINKABILITY VARCHAR?2 1 | NOT NULL

Table 5.1-2 RTM REQUIREMENT_ATTRIBUTES Table

GENERIC_ATTRIBUTE_VALUES Table

The Generic Attribute Values Table contains keys necessary to access requirement attributes
based upon an attribute ID. For additional information regarding the RTM Generic Attribute

Values table, refer to the RTM documentation set.

FIELD NAME DATA TYPE SIZE | NULL

CLASS_ID NUMBER 10| NOT NULL
RECORD_KEY NUMBER 10| NOT NULL
ATTRIBUTE_ID NUMBER 10| NOT NULL
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| VALUE | VARCHAR? | 10| |

Table 5.1-3 RTM GENERIC_ATTRIBUTE_VALUES Table

Data interfaces exist between tools being developed for incorporation in the ISE and the ECS
requirements RTM/Oracle database. The following subparagraphs detail the external interfaces
with the RTM/Oracle database by each ISE tool.

51.1. ARDB RTM/Oracle Interfaces

The ARDB interfaces with the RTM/Oracle database to obtain requirement information based
upon requirement identifier, requirement class (e.g. IRD, Requirement by Release, etc.), and other
fields maintained in the REQUIREMENT_ATTRIBUTES and

GENERIC_ATTRIBUTE_VALUES RTM/Oracle tables.

5.1.1.1. REQUIREMENT_ATTRIBUTES Table Interface

Fields Accessed:
CLASS_ID
This field is part of a unique key for each of the records in the table. It contains a
code value as outlined in the table below.

CLASS_ID CLASS_TITLE
1 LEVEL 2
2 LEVEL 3
18 LEVEL 4
85 PROTOTYPE
90 IRD
98 URDB
102 TECH_ACCESS
103 RISK
119 SEG_TEST
123 L3 _FPRS
134 ITEMIZED REQ TEST
143 SUBSYSTEM
154 REQ BY REL
167 SYSTEM_TEST
168 ACC TEST
179 COMPONENT
183 CCR
193 AM1
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PARAGRAPH_ID
This field contains the requirement identification string based on the paragraph
heading of the original document. This is not a key value in the RTM/Oracle tables
but is displayed for the use of the analysts.

REQUIREMENT_KEY
This field is a unique key field (within class) generated by RTM when a
requirement is first entered. The ARDB stores this value to maintain a link to the
correct requirement.

REQUIREMENT_TEXT
This field contains the actual text of the requirement that is displayed by the
ARDB.

CURRENT_STATUS
This field is used by RTM to store the status of the requirement. The possible
states are ‘Current’, ‘Replaced’, ‘Substituted’, ‘Deleted’. RTM stores all versions
of a requirement. The ARDB retrieves only requirements with a ‘Current’ value in
this field.

5.1.1.2. GENERIC_ATTRIBUTE_VALUES Table Interface

Fields Accessed:
CLASS ID

This field is used as part of a unique key for each requirement accessed by the
ARDB.

RECORD_KEY

This field is used as part of the unique key for each requirement accessed by the
ARDB

VALUE
This field contains user defined attributes. Values of: ‘A’, ‘B’, ‘C’, ‘D’, ‘IR1’ are
accessed by the ARDB to select requirements for a particular release.

ATTRIBUTE_ID
This field contains a numerical value to key RTM generic, user defined attributes.
The ARDB is accessing records with a value of ‘376’. This corresponds to an
attribute of ‘Release’.

5.1.2. TMDB RTM/Oracle Interfaces

TBD
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5.2. EOSDIS IV&V Homepage Interfaces

The EOSDIS IV&V Homepage interfaces encompass a set of hot links to homepages maintained
by NASA and NASA contractors that hold information relevant to NASA programs in general

and the EOS program in specific.

| EOSDIS IV&V Homepagel
]

EOSDIS V&V Library | H NASA Hotiink |
EOSDIS V&V Cortacts LiS‘ — WVU/NASA IV&V F acility
Hotlink
Interface Analysis Btabase
(IADB) Reports —I NASA EOS Hotlink I

ECS Data Handling Syste
Hotlink

=)

—| ESDIS System Management
Office Hotlink

—| ESDIS Systems Engiaeng
Hotlink

] ESDIS System Integration I&
: Test Hotlink

Exhibit 5.2-1 EOSDIS IV&V Homepage Hotlinks to External Interfaces

5.2.1. NASA Hotlink

The NASA Hotlink provides access to the Main NASA homepage being served from the Goddard
Space Flight Center. This homepage has hotlinks to homepages related to the EOSDIS IV&V
Program and all other NASA programs.

5.2.2. WVU/NASA V&V Facility Hotlink

The WVU/NASA IV&V Facility hotlink provides access to the Fairmont, WV IV&V Facility
where a substantial portion of the EOSDIS IV&V work is being conducted.

5.2.3. NASA EOS Hotlink

The NASA EOS Hotlink provides access to the main EOS Program homepage. This homepage
provides hotlinks to the specific homepages relevant to the EOS program including EOSDIS
IV&V.

5.2.4. ECS Data Handling System (EDHS) Hotlink

The ECS Data Handling System (EDHS) hotlink provides access to the HAIS homepage
containing documentation relevant to the development of components of the EOS system.
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5.2.5. ESDIS System Management Office (SMO) Hotlink

The ESDIS System Management Office hotlink provides access to the ESDIS homepage that
provides an overview of the Engineering Science Data and Information System program activities.

5.2.6. ESDIS Systems Engineering Hotlink

The ESDIS System Engineering hotlink provides access to the ESDIS homepage that describes in
detail the activities of the Systems Engineering tasks for EOSDIS.

5.2.7. ESDIS System Integration and Test Hotlink

The ESDIS System Integration and Test hotlink provides access to the ESDIS homepage that
describes in detail the activities and steps of the System Integration and Test activities for the
EOS Ground System (EGS).
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6. ABBREVIATIONS AND ACRONYMS
Below is a list of the abbreviations and acronyms used in this document.

ARDB - Automated Requirements Database
BONeS - Block Oriented Network Simulator

CGl - Common Gateway Interface

COTS - Commercial Off-The-Shelf

DBl - Data Browser Interface

DID - Data Item Description

DMDB - Data Management Database

Ecom - EOS Communication System

ECS - EOSDIS Core System

EDHS - ECS Data Handling System

EDOS - EOS Data and Operations System
EGS - EOS Ground System

EOS - Earth Observing System

EOSDIS - Earth Observing System Data Information System
ESDIS - Earth Science Data and Information System
FTP - File Transfer Protocol

GS - Ground System

GUI - Graphic User Interface

HAIS - Hughes Automated Information Systems
HTML - Hyper Text Markup Language

HTTP - Hyper Text Transport Protocol

IADB - Interface Analysis Database

ICD - Interface Control Document

IDHS - Issue/Discrepancy Handling System

IR - Integrated Information Repository

IRD - Interface Requirement Document

ISE - Integrated Support Environment

V&V - Independent Verification and Validation
LAN - Local Area Network

M&O - Maintenance and Operations

N/A - Not Applicable

NASA - National Aeronautics And Space Administration
PAR - Performance Assurance Requirements
PDF - Portable Document Format

PS - Postscript

RAD - Rapid Application Development

RTF - Rich Text Format

RTM - Requirements Traceability Management
SMO - System Management Office

SOwW - Statement Of Work

STD - Standard
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TBS
TMDB
TXT
V&V
WAN
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- To be determined

- To be supplied

- Test Management Database
- ASCII Text

- Verification and Validation

- Wide Area Network

- World Wide Web
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